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Application Of The Social-Ecological Framework To Understand Breastfeeding 
Outcomes In Women Veterans 
Abstract 
Introduction: While breastfeeding is a major public health priority and provides numerous benefits to 
mother and child, women veterans encounter many barriers to initiating and sustaining breastfeeding. For 
women veterans, barriers to breastfeeding may be compounded by their military experiences or, 
conversely, may be decreased by the sources of support that are uniquely available to them by Veterans 
Health Administration (VHA). 
Methods: This investigation utilized a survey of a cohort of 363 women veterans, interviewed before and 
after delivery, who were enrolled in care at a national sample of VA facilities. Using the Social Ecological 
Model, regression analyses were used to explore the relationship between breastfeeding at 4 weeks 
postpartum and maternal/infant characteristics, interpersonal dynamics, community influences, and 
system factors. An additional analysis was conducted to determine the extent to which military sexual 
trauma (MST) moderated the relationship between a set of individual, interpersonal, community, and 
system factors and breastfeeding at 4 weeks postpartum. 
Results: Eighty percent of women Veterans in this study were breastfeeding at 4 weeks postpartum. 
Employment, deployment history, traumatic brain injury (TBI) and geographic region were significantly 
related to breastfeeding at 4 weeks in the multivariate model. Self-employed mothers were 3.5 times 
more likely to breastfeed than those who were employed outside the home. Women Veterans with TBI 
were significantly less likely to breastfeed at 4 weeks. Mothers who had been deployed at any point in 
their military career were 2.2 times more likely to be breastfeeding than those who never deployed. This 
analysis also found significant variation in odds of breastfeeding by geographic region, with southern 
Veteran service areas having significantly lower rates than all other regions. MST was not a significant 
predictor of breastfeeding at 4 weeks but was a significant moderator of the relationship between 
mother’s age and breastfeeding. 
Conclusion: In this population of women Veterans, breastfeeding rates were comparable to those in the 
general population at 4 weeks postpartum. More research is needed to examine rates at 6 months and 1 
year postpartum. Support for breastfeeding Veterans should account for their military experience and any 
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APPLICATION OF THE SOCIAL-ECOLOGICAL FRAMEWORK TO 
UNDERSTAND BREASTFEEDING OUTCOMES IN WOMEN VETERANS Shimrit 
Shimrit Keddem 
Phyllis Solomon, PhD 
 
Introduction:  While breastfeeding is a major public health priority and provides numerous 
benefits to mother and child, women veterans encounter many barriers to initiating and sustaining 
breastfeeding. For women veterans, barriers to breastfeeding may be compounded by their 
military experiences or, conversely, may be decreased by the sources of support that are 
uniquely available to them by Veterans Health Administration (VHA). 
Methods: This investigation utilized a survey of a cohort of 363 women veterans, interviewed 
before and after delivery, who were enrolled in care at a national sample of VA facilities. Using 
the Social Ecological Model, regression analyses were used to explore the relationship between 
breastfeeding at 4 weeks postpartum and maternal/infant characteristics, interpersonal dynamics, 
community influences, and system factors. An additional analysis was conducted to determine the 
extent to which military sexual trauma (MST) moderated the relationship between a set of 
individual, interpersonal, community, and system factors and breastfeeding at 4 weeks 
postpartum.  
Results: Eighty percent of women Veterans in this study were breastfeeding at 4 weeks 
postpartum. Employment, deployment history, traumatic brain injury (TBI) and geographic 




employed mothers were 3.5 times more likely to breastfeed than those who were employed 
outside the home. Women Veterans with TBI were significantly less likely to breastfeed at 4 
weeks. Mothers who had been deployed at any point in their military career were 2.2 times more 
likely to be breastfeeding than those who never deployed. This analysis also found significant 
variation in odds of breastfeeding by geographic region, with southern Veteran service areas 
having significantly lower rates than all other regions. MST was not a significant predictor of 
breastfeeding at 4 weeks but was a significant moderator of the relationship between mother’s age 
and breastfeeding.  
Conclusion: In this population of women Veterans, breastfeeding rates were comparable to those 
in the general population at 4 weeks postpartum. More research is needed to examine rates at 6 
months and 1 year postpartum. Support for breastfeeding Veterans should account for their 
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CHAPTER 1: INTRODUCTION 
Women veterans are a growing population with unique healthcare needs related to 
exposures and injuries experienced during military service. These military experiences 
are linked to mental health diagnoses that are known to impact postpartum health 
behaviors such as breastfeeding. We hypothesized that individual maternal and infant 
characteristics, interpersonal dynamics, community factors, and system factors among 
women veterans are related to breastfeeding at 4 weeks postpartum.  
Breastfeeding is the clinical gold standard for infant feeding and provides ideal 
nutrition for infants and benefits to both mother and child. Medical costs of infant disease 
and premature death associated with low rates of breastfeeding in the US are estimated at 
over $13 billion a year (Bartick et al., 2017). Yet many mothers either do not initiate 
breastfeeding or stop breastfeeding sooner than recommended. For women veterans, 
barriers to breastfeeding may be compounded by their military experiences or, 
conversely, may be decreased by the sources of support that are uniquely available to 
them by Veterans Health Administration (VHA) maternity coordination teams. This 
study examines factors that may affect breastfeeding among women veterans.  
Specific Aims 
Breastfeeding, a national public health priority, offers long-lasting health benefits 
for both mother and child. For the infant, breastfeeding provides developmental and 
immunologic benefits (Salone, Vann, & Dee, 2013). For the mother, breastfeeding can 
reduce the risk of diabetes, cardiovascular disease, breast cancer, post-labor 




Breastfeeding also protects a mother’s mental health by reducing stress responses and 
regulating sleep (Figueiredo & Costa, 2009). Women veterans experience many barriers 
to initiating and sustaining breastfeeding. As a result of trauma from combat and higher 
rates of sexual assault, many women veterans have mental health diagnoses that are 
known to negatively impact breastfeeding and other postpartum health behaviors. 
Women are the fastest growing segment of patients at the Veteran’s Administration (VA) 
(Yano et al., 2010), yet no current studies of breastfeeding primarily focus on veterans, 
who are unique because they have either deployed to a combat zone or been injured 
during military training. Virtually nothing is known about women veterans’ ability to 
successfully breastfeed, including factors that may impact success and whether those are 
the same factors that impact breastfeeding in the general population. 
The ability to breastfeed is strongly influenced not only by the mother’s own 
health but also by a variety of forces surrounding her including family, friends, 
community, clinicians, and employers. In the non-veteran population, maternal anxiety, 
depression, and Post-Traumatic Stress Disorder (PTSD) have been associated with 
decreased odds of breastfeeding (Adedinsewo, Fleming, Steiner, Meaney, & Girard, 
2014; Eagen-Torkko, Low, Zielinski, & Seng, 2017). Sexual trauma, especially coupled 
with substance use, can also adversely affect successful breastfeeding (Jansson, Velez, & 
Butz, 2017). Support for breastfeeding requires a multi-pronged approach that is 
responsive to the mother’s needs (Rempel, Rempel, & Moore, 2017). Social support, 
especially from a co-parent, is a critical factor for breastfeeding initiation (Brown, 2014; 




at increasing rates of breastfeeding among various populations (Hamade, Chaaya, Saliba, 
Chaaban, & Osman, 2013; Kruske, Schmied, & Cook, 2007).  
This investigation utilized a cross-sectional survey of a cohort of women veterans 
to understand the relationship between breastfeeding at 4 weeks postpartum and maternal 
factors, infant characteristics, interpersonal dynamics, community and environmental 
influences, and system factors. We also conducted an exploratory analysis of whether and 
to what extent military sexual trauma (MST) moderates (i.e. affects the strength and 
direction of) the relationship between race, birth type, post-traumatic stress disorder, and 
intimate partner violence and breastfeeding at 4 weeks postpartum. Examining these 
relationships may provide valuable information that can lead to interventions to support 
breastfeeding among women veterans.  
In this study, a statistical analyses was conducted on an available survey of 400 
postpartum women veterans who were enrolled in VA care at a national sample of VA 
medical centers. This sample of women was identified by local VA maternity care 
coordinators as part of the parent study, recruited via mail, and surveyed at two time 
points: prenatally and postpartum. The main outcome, breastfeeding at 4 weeks 
postpartum, was gathered based on breastfeeding status at the postpartum survey. 
Surveys were collected over the phone and included a comprehensive set of 
demographic, socioeconomic, system-level, and provider-level factors corresponding to 
the individual maternal and infant characteristics, interpersonal, community, and system 
factors of the Social Ecological Model, which was used to guide selection of independent 




The research questions in this analysis included: 
RQ1: To what extent is breastfeeding at 4 weeks postpartum among women 
veterans explained by: (a) maternal factors and infant characteristics (e.g. socio-
demographics, mental/physical health conditions, maternal military factors, 
substance use, NICU hospitalization), (b) interpersonal dynamics (e.g. military 
sexual trauma (MST), social support), (c) community and environmental 
resources (e.g. breastfeeding support, classes), and (d) system factors (e.g. 
maternity care coordination, Veteran Integrated Service Network)?  
RQ2 (Exploratory): To what extent does history of MST moderate the 
relationship between breastfeeding at 4 weeks postpartum and maternal factors, 
infant characteristics, interpersonal dynamics, community and environmental 
influences, and system factors (with a specific focus on race, PTSD, and type of 
delivery)? 
Background and Significance 
Breastfeeding 
Breastfeeding provides the most ideal nutrition for an infant and imparts a myriad 
of benefits for mothers and children. According to the American Academy of Pediatrics 
(AAP), breastfeeding is not just a lifestyle choice but also an important public health 
issue. In 2012, the AAP reaffirmed its recommendation that women breastfeed their 
infants for at least six months and, as the child begins to consume solids, continue to 
supplement with breastmilk for up to 1 year (Eidelman et al., 2012). The goal of 




Department of Health and Human Services’ Healthy People 2020 and in the Surgeon 
General’s 2011 Call to Action (Office of the Surgeon General, 2011; US Department of 
Health and Human Services, 2000). According to the CDC, the US has reached the 
Healthy People 2020 goal of having at least 81% of infants ever to be breastfed. 
However, the proportion of those breastfeeding at 6 and 12 months are still lower than 
desired. There are also major socio-economic and racial disparities in breastfeeding rates, 
with African American mothers consistently having the lowest rates of breastfeeding 
compared with all other groups (Centers for Disease Control Prevention, 2016).  
Barriers to breastfeeding are multi-faceted and disproportionately faced by 
minority women and families. Since nearly a third of women veterans are African 
American (Patten & Parker, 2011), these challenges also disproportionately impact 
veterans. While ample evidence exists that links a variety of negative factors to 
suboptimal breastfeeding, as a population, women veterans face a confluence of unique 
challenges that may impact their ability to breastfeed optimally.  
Focus on Women Veteran Population 
The term “veteran” is defined by the federal government as a person who served 
in the active military, naval, or air service and who was discharged or released under 
honorable conditions (38 U.S. Code § 101). Eligibility for VA benefits is a very complex 
issue that will not be covered here. However, an important factor in examining 
populations of veterans using the VA is that not all veterans are eligible for full 
healthcare coverage at the VA. In some cases, an individual could have served for many 




a soldier who served in the Army Reserves for 20 years but did not become active or did 
not get injured during military training is able to use the VA but must cover their own 
healthcare expenses.  
No studies have been conducted on breastfeeding in veterans. The only related 
literature that exists on breastfeeding in military populations focuses on active duty 
military. Of the six published studies on breastfeeding among military populations, five 
studies recruited samples of both civilian and military mothers at military hospitals 
(Bales, Washburn, & Bales, 2012; Haas et al., 2006; Mao, Narang, & Lopreiato, 2012; 
Rishel & Sweeney, 2005; Uriell, Perry, Kee, & Burress, 2009). In all five studies, the 
sample came from one or two hospitals and one or two branches of the military. 
Lundquist et al. (2015) used a nationally representative sample to compare military-
affiliated mothers with those in the general population. However, in their study, they 
were not able to distinguish between active duty mothers and those who were either 
spouses or daughters of service members. None of these studies accounted for unique 
variables related to military stressors, such as mental health and MST, which could be 
associated with breastfeeding success. Moreover, none of these studies examined a 
veteran population, which are different from active duty military in several ways.  
An active duty service member typically utilizes healthcare services at military 
healthcare facilities or private facilities using military health insurance but does not use 
the VA. While veterans have typically experienced the same military-related stressors as 
active duty military, they differ from active duty military as they are usually no longer 




the veteran population who are using the VA distinct is that they have a history of 
military service, but they are currently civilians or reservists with access to VA 
healthcare. If a woman veteran is not an active duty service member, she is not 
necessarily part of a military community. Being connected to an active duty community 
can provide support, mentorship, and other resources. Moreover, if a women veteran is 
not an active duty service member, she is not necessarily protected by military workplace 
guidelines related to breastfeeding (appropriate spaces break time for expressing milk), 
which are prescribed by all branches of the military. Nonetheless, women veterans, 
unlike active military, do have access to maternity care services at the VA, which can 
facilitate breastfeeding.  
Rates of Breastfeeding 
The table below provides rates of breastfeeding in a few different US populations 
including the general population, a population of women insured by an integrated 
healthcare system, women using Women, Infant, and Children (WIC) services, and 
military navy populations. As indicated above, there are no current studies on 
breastfeeding in veterans. The only studies that were found that could provide a point of 
comparison for rates of breastfeeding at around 4 weeks postpartum in a military 
population have been conducted in one branch of the military, the Navy. The present 
study utilized a sample of women veterans from 15 VA facilities nationally in order to 
understand whether breastfeeding rates in women veterans may differ from those of other 
populations in the US.  




Population Type Rate of Breastfeeding  Source 
General population 
81.1% (Ever during the first 6 
months) 
CDC Breastfeeding Report 
Card 
58% (at 4 weeks) 
CDC Pregnancy Risk 
Assessment Monitoring System 
(PRAMS) Snapshot Report (29 
States) 
Insured by Integrated 
Healthcare system 
70.0% (at 4 weeks) 
Henninger, et al. (California, 
Oregon, Washington)  
Women using WIC 
79.6% (at 4 weeks) 
Tenfelde, et al. (greater 
Chicago) 
60.6% (stopped before 5 weeks) Carmichael, et al. (Hawaii) 
Military (not including 
family members) 
73.0% (at 6 weeks) Haas, et al. (Navy) 
61.0% (at 4 weeks) Uriell, et al. (Navy) 
 
Women Veterans and Maternity Care 
Today, women make up 15% of active military personnel, 18% of National Guard 
and Reserves, and 20% of new recruits (Meehan, 2006). As many as 30% of female 
veterans were deployed in recent conflicts to Iraq and Afghanistan (Zephyrin, Katon, & 
Yano, 2014). Women veterans’ healthcare needs are distinct as compared with non-
veteran women. One of the most significant experiences for women in the military is 
international deployment to a war zone. During and after deployment, women are 
exposed to a number of psychological and physical stressors. With women increasingly 
participating in combat, they experience many of the same risks as men in the military. 
Women are returning home from deployment with traumatic brain injury, amputations, 
and mental health disorders (Zephyrin et al., 2014). Mental health morbidity among 
servicewomen has been linked to poor health and reproductive health outcomes (Cohen et 
al., 2012). While many advances have been made in the care of women veterans, given 




continue to assess the long term implications of war and the military environment on 
women’s health. Understanding health and information needs of women veterans during 
the antenatal period can aid in the development of better systems and programs.   
Women veterans are at higher risk of pregnancy complications than non-veterans, 
and pregnancy complications are a significant barrier to optimal breastfeeding. Studies 
indicate servicewomen experience higher rates of gestational diabetes, hypertensive 
disorders and preterm labor (Katon et al., 2015). A higher prevalence of mental health 
conditions among servicewomen have also been linked to adverse health outcomes for 
both mother and child. In a study of women using VA prenatal benefits, women veterans 
self-reported rates of PTSD at 9.8% and depression at 62.5% (Katon et al., 2015). PTSD 
puts mothers at a higher risk of preterm birth (Shaw et al., 2014) and lower birth weight 
(Seng, Low, Sperlich, Ronis, & Liberzon, 2011), both of which are linked to difficulties 
in initiating breastfeeding. Since women veterans are increasingly accessing obstetrical 
care outside VA facilities, it is important for all providers, both within and outside the 
VA, to be aware of the obstetrical risks associated with military service and their impact 
on optimal breastfeeding.  
Military sexual trauma (MST) is a term used by the VA to describe sexual assault 
or repeated sexual harassment occurring during military service (Hyun, Pavao, & 
Kimerling, 2009). A national, population-based sample of women using the VHA 
indicates that 15.1% of veteran report MST (Kimerling et al., 2010). In a study of MST 
during deployment to Iraq and Afghanistan, investigators found much higher rates than 




anonymous survey (Katz, Cojucar, Beheshti, Nakamura, & Murray, 2012). Experiencing 
MST puts servicewomen at a greater risk of suicide, depression, PTSD, substance abuse, 
and disrupted social support (Kimerling et al., 2010; Murdoch et al., 2006), and these 
risks have a direct relationship to breastfeeding. MST can also impact other aspects of 
sexual and reproductive health and has been linked to infertility and menstrual and pelvic 
pain (Frayne et al., 1999). Importantly, having a history of MST may cause delayed 
access to reproductive healthcare (Committee on Health Care for Underserved Women, 
2012). This breakdown in care is important because the obstetrician or midwife can be a 
critical source of breastfeeding support for women.  
An Ecological Framework of Breastfeeding among Veterans 
Figure 1. Social Ecological Model 
The Social Ecological Model (SEM) is a framework that emphasizes multiple levels of 
influence on an individual’s health behavior. The SEM focuses on the interaction 




policy-level factors, as well as individual maternal and infant characteristics, such as 
psychological, socio-economic, and lifestyle factors (Glanz, Rimer, & Viswanath, 2008). 
The SEM consists of four components: (1) individual (maternal and infant) 
characteristics, (2) interpersonal, (3) community, and (4) system factors. In this study, the 
SEM was used to frame the variable selection from participant surveys as follows:  
Individual maternal factors include the characteristics of the mother or infant that 
may influence the mother’s behavior, including their socio-demographic characteristics, 
mental health status, military service characteristics, or infant NICU hospitalization. 
Interpersonal factors encompass formal and informal relationships and social support 
networks including family, friends, and co-workers. Community elements may include 
pregnancy support groups, workplace support, or informational networks. System 
influencers are those local, state, and national policies that could allocate resources that 
enable a mother to overcome the many barriers to successfully breastfeeding. In this 
study, the system was considered to be the VHA system, which is one of the largest 
integrated healthcare systems and spans across the US. While the VHA is one integrated 
system, it has many regional and local variations in policy and implementation of 
programs which can impact health outcomes. The SEM is widely used and, because of its 
multi-level approach, may be a promising way to maximize interventions in order to 
change behavior across populations.  
Although the literature provides strong evidence of a relationship between 




and breastfeeding initiation and duration, there has been no research about how these 
factors are associated with breastfeeding among women veterans. 
MST as a Moderator 
While MST itself has not been studied in relation to breastfeeding, other types of 
sexual trauma, such as childhood sexual trauma, have been shown to be associated with 
breastfeeding behavior (Islam, Baird, Mazerolle, & Broidy, 2017). MST is an immediate 
and pervasive sexual trauma for women veterans. Therefore, it was anticipated that MST 
would be predictive of breastfeeding at 4 weeks postpartum. It was hypothesized that the 
relationship between PTSD, type of birth, and race and breastfeeding at 4 weeks could be 
influenced by a history of MST. Importantly, trauma is a unifying characteristic among 
women in the military who may experience trauma before, during, or after service 
(Tinney & Dichter, 2015). Lifetime exposure to trauma can have a cumulative effect on 
an individual’s physical and emotional well-being (National Center for Trauma-Informed 
Care & Alternative to Seclusion and Restraint, 2018). Women who were sexually 
assaulted prior to military service are more likely to report MST (Tinney & Dichter, 
2015). Understanding how MST interacts with other relevant factors can assist in the 
development of interventions that are trauma-informed in order to avoid re-
traumatization.  
Three factors were specifically hypothesized to interact with MST: PTSD, race, 
and type of birth. The relationship between sexual assault and type of birth has been 
documented in the literature. Ayers et al. (2009) found that the interaction between sexual 




with a history of sexual trauma were more susceptible to the negative effects of a c-
section delivery. An interaction effect was anticipated between race and MST for two 
reasons: (1) race, like MST, is linked to a reduced access to health care and health 
information, especially in relation to breastfeeding (Jones, Power, Queenan, & Schulkin, 
2015), and (2) minority populations are known to have a history of race-based trauma and 
be less likely to seek treatment for traumatic events (Roberts, Gilman, Breslau, Breslau, 
& Koenen, 2011). MST is also closely linked to PTSD. For women who have deployed, 
MST tends to be comorbid with PTSD (Kimerling et al., 2010). This creates a complex 
constellation of issues among women veterans that are related to mental and physical 
health, but that are difficult to tease apart. For example, frequent breast pain among one 
group of women veterans has been linked to PTSD and other mental and physical health 
problems (Johnson et al., 2006). This association in the context of breastfeeding is further 
complicated by the fact that the birth experience itself can also cause PTSD (Ayers & 
Pickering, 2001). We sought to better understand how these relationships may be related 
to a postpartum outcome such as breastfeeding. The diagram below illustrates the SEM 
factors with the addition of the exploration of MST as a possible moderator of individual 
maternal and infant characteristics, interpersonal dynamics, community factors, and 
system factors and 
breastfeeding.  







Individual Maternal and Infant Characteristics  
Maternal demographics. Maternal demographic characteristics such as age, 
race, and education have been shown to impact breastfeeding initiation. Having more 
education, especially having a college education or higher, is associated with a greater 
likelihood of initiating and continuing to breastfeed longer (Al-Sahab, Lanes, Feldman, & 
Tamim, 2010; Bai, Fong, & Tarrant, 2015; Behera & Pillai, 2016; Brown, 2014; 
Craighead & Elswick, 2014; Dagher, McGovern, Schold, & Randall, 2016; Dashti, Scott, 
Edwards, & Al-Sughayer, 2014; Eagen-Torkko et al., 2017; Hauck, Fenwick, Dhaliwal, 
& Butt, 2011; Lakew, Tabar, & Haile, 2015; Machado et al., 2014; Mathews, Leerkes, 
Lovelady, & Labban, 2014; Monteiro, Buccini, Venâncio, & Da Costa, 2017; Skafida, 
2012; Vassilaki et al., 2014). Older mothers, especially those over the age of 25, are more 
likely to breastfeed and tend to breastfeed for longer (Al-Sahab et al., 2010; Amin, 
Hablas, & Al Qader, 2011; Behera & Kumar, 2015; Behera & Pillai, 2016; Dennis, 
Gagnon, Van Hulst, Dougherty, & Wahoush, 2013; Donnan et al., 2013; Hauck et al., 
2011; Keddem, Frasso, Dichter, & Hanlon, 2017; Mathews et al., 2014; McCarter-
Spaulding & Horowitz, 2007; McDonald et al., 2012; Monteiro et al., 2017; Ogbo et al., 
2017; Skafida, 2012). The association between socio-economic status (SES) and 
breastfeeding is inconclusive, with some studies showing that low SES is predictive of 
breastfeeding (Amin et al., 2011; Behera & Kumar, 2015; Behera & Pillai, 2016; Brown, 
2014; Mathews et al., 2014), while others show that women of higher SES are more 




& Gillman, 2005; McCarter-Spaulding & Horowitz, 2007; McDonald et al., 2012; Ogbo 
et al., 2017; Wang, Lau, Chow, & Chan, 2014). Among non-veterans in the US, African 
American women are 2.5 times less likely to breastfeed than white women (Jones et al., 
2015). Studies have found that African American women face unique and more prevalent 
barriers including lack of support (both social and structural), language and literacy 
barriers, substance use, and a lack of access to information (Jones et al., 2015). Another 
important demographic marker associated with breastfeeding is marital status. Being 
unmarried is linked to early breastfeeding cessation (Brown, 2014; Dagher et al., 2016; 
Mathews et al., 2014; Mgongo, Mosha, Uriyo, Msuya, & Stray-Pedersen, 2013; Pineda, 
2011; Skafida, 2012), especially among women who are not living with a partner 
(Donnan et al., 2013; McCarter-Spaulding & Horowitz, 2007). At their first pregnancy, 
women veterans tend to be younger, unmarried and have no more than a high school 
education (Mattocks et al., 2010), therefore, it is important to examine more closely 
whether demographic factors might be associated with breastfeeding among this 
population.  
Maternal mental health and substance use. Mental health conditions including 
depression, anxiety, and PTSD, have been linked to poor breastfeeding outcomes in non-
veterans. While breastfeeding can protect women from post-partum depression 
(Figueiredo, Dias, Brandão, Canário, & Nunes-Costa, 2013), women experiencing 
depressive symptoms were less likely to breastfeed. Depression and anxiety were 
associated with poorer attitudes towards breastfeeding (Arifunhera et al., 2016) and were 




breastfeeding, or supplementing with formula  (Fallon, Bennett, & Harrold, 2016; 
Machado et al., 2014). Women who experienced depression during pregnancy were less 
likely to intend to breastfeed (Insaf et al., 2011), initiate breastfeeding (Castro, Glover, 
Ehlert, & O'Connor, 2017; Figueiredo, Canário, & Field, 2014), or maintain 
breastfeeding (Lara-Cinisomo, McKenney, Di Florio, & Meltzer-Brody, 2017). Fairlie 
(2009) found that women with prenatal depressive symptoms and pregnancy-related 
anxiety were twice as likely to plan to use formula. Very few studies have examined the 
relationship between prenatal PTSD and breastfeeding. However, a recent systematic 
review has highlighted an association between post-partum PTSD and lower rates of 
breastfeeding (Cook, Ayers, & Horsch, 2018). Eagen-Torkko and colleagues (2017) 
showed that women with a history of childhood maltreatment trauma that did not result in 
PTSD were more likely to exclusively breastfeed than those experiencing PTSD. 
Combat-related PTSD has never been studied in relation to breastfeeding and would 
provide an important direction for breastfeeding interventions for women veterans. 
Women veterans face a confluence of substance abuse issues that can impact their 
breastfeeding decision and experiences. Smoking during pregnancy is negatively 
associated with exclusive breastfeeding (Al-Sahab et al., 2010; Brown, 2014; Cox, Binns, 
& Giglia, 2015; Craighead & Elswick, 2014; Dagher et al., 2016; Demirci, Sereika, & 
Bogen, 2013; Dennis et al., 2013; Ogbo et al., 2017) and breastfeeding initiation (Lok, 
Bai, & Tarrant, 2015; McDonald et al., 2012). Estimates suggest that smoking among 
women veterans is notably higher than among non-veterans, with 20% of women 




compared with 13.5% of women in the general population (American Lung Association, 
2016). Mogongo (2013) found that mothers who ever consumed alcohol were less likely 
to exclusively breastfeed for up to 6 months. In a nationally representative sample, 27% 
of women veterans had an alcohol use disorder (AUD) as compared with 17% in non-
veterans. Risk of AUD among women veterans was strongly linked to childhood 
adversity such as sexual abuse and physical or emotional abuse and neglect (Evans, 
Upchurch, Simpson, Hamilton, & Hoggatt, 2017).  
Maternal military characteristics. Military experiences of women veterans are 
closely linked to mental and physical health status and vary widely by their branch of 
service, military occupation, history of deployment, reserve versus active duty status, and 
exposure to combat. Mental health conditions are the primary reason for evacuation of 
women from a combat zone and remain the primary reason for hospitalization for a year 
after deployment (Defraites, Niebuhr, Teneza, Clark, & Ludwig, 2015). Deployment to a 
combat zone also puts women at a higher risk of MST (Tinney & Dichter, 2015). The 
Millennium Cohort Study, a survey of over 20,000 women veteran, found that women in 
combat specialty occupations were more likely to report witnessing death or trauma as 
compared with all other occupational categories (Smith et al., 2007). Women serving in 
the Army have the highest exposures to combat as compared with those in the Navy, 
Marines, and Air Force (Smith et al., 2007). MST (Kimerling et al., 2010) and PTSD 
(Cohen et al., 2012) rates are highest among women serving in the Army as compared 
with all other branches. Exposure to combat and traumatic events are strongly linked to 




Maternal health. Among women veterans, studies have shown a greater 
likelihood of gestational diabetes and other pregnancy complications (Katon et al., 2015). 
These types of conditions and the overall physical health of the mother have also been 
linked to breastfeeding. Specifically, multiple medical comorbidities are associated with a 
decreased likelihood of breastfeeding (Wojcicki, 2011).  
One of the “hallmark” injuries among veterans, especially those who have 
deployed to Iraq or Afghanistan, is traumatic brain injury (TBI). Most TBIs among 
veterans are blast induced and cause some type of physiological disruption of brain 
function at the time of the injury (Tepe & Garcia, 2015). TBIs cause long-lasting negative 
effects including cognitive, emotional, sensory, and motor disabilities (Thurman, 
Alverson, Dunn, Guerrero, & Sniezek, 1999). Veterans with a TBI were more likely to 
screen positive for PTSD, depression, and substance use (Maguen, Madden, Lau, & Seal, 
2012). Moreover, service members with a TBI were more likely to be discharged for 
behavioral issues including alcoholism, drug use, and criminal activity (Ommaya, 
Ommaya, Dannenberg, & Salazar, 1996). Virtually nothing is known about the impact of 
TBI on women veterans. As mentioned above, the emotional and mental health issues 
that might result from a TBI – such as anxiety and depression – have been linked to 
breastfeeding. In addition, some of the other cognitive deficits that may result from a TBI 
(e.g. issues with memory, attention, organization, and keeping track of time) can all be an 
added burden for a new mother who might be sleep deprived and overwhelmed by the 




Type of birth. Studies of non-veterans have examined the association between 
the modality of birth, a cesarean-section (C-section) or vaginal delivery, and 
breastfeeding. There is strong evidence that birth via C-section is associated with lower 
likelihood of initiating breastfeeding (Bui, Lee, Le, Van Dung, & Vu, 2016; Exavery, 
Kanté, Hingora, & Phillips, 2015; Lakew et al., 2015; Matanda, Mittelmark, Urke, & 
Amugsi, 2014; Raghavan, Bharti, Kumar, Mukhopadhyay, & Dhaliwal, 2014; Titaley, 
Loh, Prasetyo, Ariawan, & Shankar, 2014; Vassilaki et al., 2014; Wallwiener et al., 2016; 
Yılmaz et al., 2016) and a shorter duration of breastfeeding (Semenic, Loiselle, & 
Gottlieb, 2008).  
Infant health. Infant characteristics that have been linked to breastfeeding 
outcomes include birthweight, gestational age, and Neonatal Intensive Care Unit (NICU) 
hospitalization. Both birthweight and gestational age are directly correlated with NICU 
admission (Kalafat, Morales-Rosello, Thilaganathan, Dhother, & Khalil, 2018). Infants 
who are born before 37 weeks gestation are more likely to be hospitalized and tend to be 
less likely to start breastfeeding and to be breastfeed for shorter duration if initiated 
(Craighead & Elswick, 2014). A lower birthweight and smaller head circumference has 
been associated with less chance of continuing to breastfeed past 4 weeks (Verd et al., 
2013). Having a low-birthweight infant has also been associated with poorer attitudes 
towards breastfeeding (Arifunhera et al., 2016). The odds of exclusive breastfeeding at 
hospital discharge have been found to be four times higher for women whose infants 
didn’t require NICU admission (Cox, Giglia, Zhao, & Binns, 2014). Moreover, Niela-




positive attitudes toward breastfeeding decreases. Other studies have found that NICU 
hospitalization is associated with impaired initiation of breastfeeding (Wallwiener et al., 
2016) and early breastfeeding cessation (Ogwu et al., 2016). Since women veterans face 
more pregnancy complications, they may experience greater challenges to breastfeeding 
because of poor birth outcomes.  
Interpersonal Dynamics  
Sexual trauma. While there are no studies relating military sexual trauma to 
postpartum outcomes, other types of sexual assault have been linked to breastfeeding and 
parenting in general. One recent study found that women with a history of childhood 
sexual abuse were less likely to exclusively breastfeed (Islam et al., 2017). Coles (2009) 
found that women who have experienced childhood sexual assault typically wish to 
breastfeed but encounter challenges, especially in bonding with their child. Women with 
a history of child sexual assault have also been found to have more complications from 
breastfeeding, such as mastitis (Elfgen, Hagenbuch, Görres, Block, & Leeners, 2017). 
Childhood sexual assault, mediated by depression, has also been shown to impact 
parenting style, specifically maternal attitudes towards disciplinary approaches (Schuetze 
& Eiden, 2005). Women who are sexual assault survivors tend to be at greater risk of 
depression, sleep disturbances, and overall subjective wellbeing which are known to 
impact breastfeeding in a myriad of ways (Kendall-Tackett, Cong, & Hale, 2013). Given 
the evidence of the relationship between other types of sexual trauma on breastfeeding, 




Social support. Among non-veterans, overall feelings of social support has been 
determined to be correlated with both exclusive breastfeeding and longer duration of 
breastfeeding (Ekström, Widström, & Nissen, 2003; Islam et al., 2017; Risica & 
McCausland, 2017). The woman’s partner or father of the infant is a critical source of 
support. Studies indicate that the partner’s presence during delivery is linked to a longer 
duration of breastfeeding. Moreover, mothers whose partner attended a breastfeeding 
class breastfed longer than those whose partner did not (Sasaki et al., 2010). Mothers who 
indicated that their partner was the most important person in their life were more likely to 
exclusively breastfeed (Linares, Rayens, Dozier, Wiggins, & Dignan, 2015). One 
intervention of mothers enrolled in WIC programs employed peer support and found that 
mothers who participated were successful at improving breastfeeding initiation (Lee, 
O'Leary, Kirk, & Lower, 2017).  
Community Resources  
Breastfeeding support and education. Among non-veterans, breastfeeding 
support interventions were associated with an increase in the rates of any and exclusive 
breastfeeding (Patnode, Henninger, Senger, Perdue, & Whitlock, 2016). A combination 
of lay and professional support (as compared with professional support alone) was most 
effective in influencing duration of breastfeeding (Britton, McCormick, Renfrew, Wade, 
& King, 2007). Postnatal counseling about breastfeeding predicted exclusive 
breastfeeding (Liben et al., 2016; Machado et al., 2014), and receiving in-home visits 
from a nurse who provided counseling, especially among low-income mothers, has been 




Breastfeeding education, both prenatally and postnatally, has been linked to 
improved breastfeeding outcomes (Behera & Kumar, 2015; Sonko & Worku, 2015; 
Yang, Gao, Ip, & Chan, 2016; Yılmaz et al., 2016). Breastfeeding education has been 
shown to increase knowledge, attitudes and subjective norms which in turn predicted 
intention to breastfeed exclusively (Behera & Kumar, 2015). Participating in WIC 
classes, which consist of individual counseling and education on the importance of 
exclusive breastfeeding, was associated with higher rates of breastfeeding initiation 
(Demirci et al., 2013; Ryan, Zhou, & Gaston, 2004). Similarly, attending childbirth 
education classes prenatally increased the odds of breastfeeding (Eagen-Torkko et al., 
2017; McDonald et al., 2012; Semenic et al., 2008; Zakarija-Grković et al., 2015).  
While prenatal care at the VA is provided by community obstetrical providers, 
women veterans are also entitled to receive maternity care coordination services through 
the VA. These include prenatal classes and breastfeeding and lactation classes as well as 
supplies such as breast pumps, bras, and other items (Department of Veterans Affairs, 
2012). Care coordination also includes assistance with accessing community resources 
and VA support. We sought to examine whether these types of services put women 
veterans accessing these VA services at an advantage over other breastfeeding mothers, 
thus increasing the rate of breastfeeding above other studies.  
Employment. In the US, the preponderance of wage labor, hourly service work, 
and non-unionized jobs, especially among low-income women, means less opportunity to 
have flexible work schedules that enable mothers to pump milk or take leave (Hunter, 




practices (Hunter, 2013). In Canada, after national paid parental leave was extended by 6 
months, exclusive breastfeeding rates increased by 40% (Baker & Milligan, 2008). 
Qualitative studies have indicated that women need sufficient time, space, and support at 
work to be able to extend the duration of their breastfeeding (Sattari, Serwint, Neal, 
Chen, & Levine, 2013; Steurer, 2017). Working mothers have been found to be less 
likely to initiate breastfeeding than non-working mothers (Lakew et al., 2015; Liben et 
al., 2016; Skafida, 2012), and women with paid maternity leave were more likely to 
breastfeed until at least 6 months (Mirkovic, Perrine, & Scanlon, 2016; Monteiro et al., 
2017). Longer leave has been associated with greater odds of exclusive breastfeeding 
(Mirkovic, Perrine, Scanlon, & Grummer-Strawn, 2014) and longer duration of 
breastfeeding (Sattari et al., 2013; Skafida, 2012; Steurer, 2017). 
System-level and Policy Factors 
Maternity care benefits through the VA have been available since 1996 and were 
expanded to include coverage for the newborn in 2010 (Caregivers and Veterans, PL 111-
163; Veterans' Health Care Eligibility Reform Act of 1996, PL 104-262). Recent research 
indicates that approximately 2,500 women deliver infants using VHA medical benefits 
each year, with a large geographic variation in the numbers of women utilizing maternity 
benefits (Mattocks et al., 2014). The VHA has recently provided guidance for maternity 
care coordination in the VHA Handbook 1330.03 (Maternity Health Care and 
Coordination), and this handbook outlines the individuals at each facility who should have 
a role in maternity care coordination. However, there is little information about how this 




in other types of VA care and services (Centers for Medicare & Medicaid Services, 2015), 
there are likely to be significant differences in how each facility implements maternity 
care coordination and the types of services they offer. In addition, the VHA is divided into 
22 Veteran Integrated Service Networks (VISNs). These geographic administrative units 
establish a unique set of priorities in addition to those that are outlined by the VA Central 
Office. We sought to understand whether the disparity between VISNs was associated 
with breastfeeding outcomes for women veterans.  
Hypotheses 
H1: The negative influences of individual maternal/infant characteristics, interpersonal, 
community, and system factors will reduce the likelihood of women veterans 
breastfeeding at 4 weeks postpartum.  
H2 (Exploratory): The association between negative individual maternal/infant 
characteristics, interpersonal, community, and system factors and reduced likelihood of 
women veterans breastfeeding at 4 weeks postpartum were stronger for those who have 





CHAPTER 2: RESEARCH DESIGN AND METHODS 
Study Overview 
This study consisted of quantitative, data analysis of a cross-sectional survey of 
women veterans. Surveys were also linked to the electronic medical record (EMR) in 
order to obtain relevant clinical variables to include in the analysis. Analyses were 
conducted as part of an existing protocol aimed at examining the experiences of women 
veterans with pregnancy and maternity care coordination at the VHA. Participants were 
recruited from a national sample of VA facilities for a telephone survey during pregnancy 
and after delivery as part of the Center fOr Maternal & InFant Outcomes Research in 
Translation (COMFORT) study. For this proposed study, quantitative analyses focused 
on assessing the relationship between individual maternal and infant characteristics, 
interpersonal, community, and system factors and breastfeeding at 4 weeks postpartum.  
Sampling Procedures 
Recruitment for the COMFORT study began in January 2016. Women utilizing 
VA maternity care benefits were asked to complete surveys at two time points: first at 20 
weeks gestation (all participants) and again at some point between 3 and 32 weeks post-
partum (varies by participant). At the time of this analysis, the COMFORT study had 
enrolled 404 veterans who had completed both prenatal and postpartum interviews. Given 
that the dependent variable is breastfeeding status at 4 weeks postpartum, those who were 
surveyed before 4 weeks were dropped from the analysis. In addition, to ensure a more 
homogenous set of responses and reduce potential bias, those who were surveyed after 14 




included only responses obtained between 4 and 14 weeks after delivery. Figure 3 shows 
the full distribution of the timing of the postpartum interview and the portions of the 
sample that were dropped. 
Figure 3. Distribution of time of survey 
  
 A purposive, convenience sample of VA medical centers across the US were 
selected for recruitment based on the volume of women utilizing maternity care at each 
facility with an effort to have equal representation from sites that have low, medium, and 
high volumes of women utilizing maternity care from the VA. An effort was also made to 
oversample from high-minority serving sites. Pregnant veterans, who are English 
speaking and over the age of 18, were identified by maternity care coordinators at each 
site and sent an invitation packet by mail. One week after mail invitations were sent, a 
local research assistant at each site called eligible participants to follow-up. Veterans 
were consented over the phone and participated in 2 telephone surveys (one during 




participants were given a $25 gift card. In addition, each veteran completed an optional 
mailed survey regarding her experiences with VA/non-VA care coordination during 
pregnancy and supportive services post-partum. This study used all relevant data from 
available prenatal and postpartum surveys.  
Sample Size 
The final analytic sample used for this analysis included only those COMFORT 
respondents who completed a post-partum survey. A total of 404 respondents completed 
both a prenatal and postpartum survey. Those who did not complete a survey were either 
not yet eligible (n=80) or lost to follow-up (n=56). Of the 404 respondents who 
completed a survey, 13 records were dropped because they contained no breastfeeding 
information, 16 records because the survey was collected prior to 4 weeks postpartum, 7 
because records were dropped because the survey took place after 14 weeks, and 5 due to 
missing data. With these 41 dropped records, the final sample for this analysis included 





















In the parent protocol, surveys were focused on patient perceptions of integrated 
care and maternal/child health outcomes. In post-partum surveys, data were collected on 
maternal and infant health outcomes. In addition, surveys were linked to each 
participant’s electronic medical record using the VHA Corporate Data Warehouse 
(CDW; (US Department of Veterans Affairs) to obtain variables of interest. The CDW is 
a repository of data including several key patient-level clinical and demographic 
characteristics such as diagnoses, procedures, outpatient encounters, inpatient encounters, 
lab tests, and vital signs (Fihn et al., 2014). As a first step to this linkage, the study cohort 
data was uploaded to the VA Informatics and Computing Infrastructure (VINCI) platform 
using participants’ full social security number. The survey data were then linked to a 
series of requested variables and placed in Structured Query Language (SQL) tables 
accessible to the study team.  
Description of Variables 
Dependent variable. The dependent variable, breastfeeding at 4 weeks 
postpartum, is a critical time point for mothers. At 4 weeks postpartum, mothers are more 
likely to indicate work and school commitments as barriers to continued breastfeeding 
(Ahluwalia, Morrow, & Hsia, 2005). In addition, those who discontinue breastfeeding at 
4 weeks postpartum are more likely to cite a variety of breastfeeding problems as the 
cause (Almqvist‐Tangen, Bergman, Dahlgren, Roswall, & Alm, 2012). Breastfeeding at 4 




general. Therefore, this is a critical time for intervention that can help mothers continue 
to breastfeed.  
Breastfeeding at 4 weeks was a dichotomous variable measured as follows. At the 
postpartum interview (3-32 weeks), each participant was asked whether they were still 
breastfeeding at all. If their response was “no,” they were asked about the duration of 
breastfeeding. Those who responded “yes” at 4 weeks postpartum or at any point 
thereafter were considered to be breastfeeding at 4 weeks. Those who respond “no,” but 
indicated that they breastfed until at least 4 weeks postpartum were also considered to 
have breastfed at 4 weeks. Those who completed the interview before 4 weeks were 
dropped from the analysis. 
Independent variables.  
Individual (maternal variables). At the individual level, we examined 
sociodemographic characteristics including age, race, ethnicity, living situation, and 
employment status. Age was measured by calculating the difference between the date of 
the postpartum interview and participants’ date of birth obtained from the medical record. 
Age was classified into five categories: 21-2525, 26-30, 31-35, 36-40, and those over 40 
years of age. Race was captured based on the response to the question “What is your 
race?” and race categories included White, Black, or Other. Hispanic ethnicity was 
measured based on the question “Are you of Hispanic/Latino origin or descent?” and 
captured as a separate Y/N variable. Living situation was measured based on the question 
“Are you now living with…?” Participants who selected the following options – a 




considered to be living with a partner. This was included as a dichotomous variable in the 
analysis (living with partner/not living with partner.) Employment status was captured in 
response to the question “What is your current employment status?” Responses about 
employment were classified as follows: employed (including employed but on maternity 
leave), self-employed (including student status), unemployed (for any period of time, 
even if not looking for work), and stay-at-home parent. Mode of delivery was measured 
with the question: “What type of birth did you have?” and included as a binary variable: 
c-section or vaginal birth.  
The analysis also included maternal mental health and substance use variables. To 
measure postpartum depression, this study used the Edinburgh Depression Scale (EDS) 
(Bergink et al., 2011), a widely used screening tool that has been validated both pre- and 
post-natally for identifying depression during pregnancy. The EDS was scored to produce 
a maximum score of 30. EDS scores were categorized as follows: Low depression risk 
(0-7); Baby blues (8-12); Risk or High risk of PPD (13+). In addition, the survey 
included self-reported lifetime diagnosis of PTSD and anxiety disorder. To measure 
mental health diagnoses, respondents were asked, “Have you ever been diagnosed with 
any of the following mental health conditions?” A dichotomous variable (Y/N) was 
created for each of mental health condition of interest (PTSD and anxiety disorder) to 
indicate respondents’ mental health history. To measure substance use during pregnancy, 
the study incorporated the National Institute on Drug Abuse (NIDA) Quick Screen which 
includes questions on alcohol, prescription drugs and illegal drugs such as, ”In the past 




nonmedical reasons, or illegal drugs?” followed by Likert-scale of frequency response 
option (National Institute on Drug Abuse). The Likert options include "never," "once or 
twice," "monthly," "weekly," or "daily or almost daily." A “never” response to all 
questions constitutes a negative screen (Zgierska, Amaza, Brown, Mundt, & Fleming, 
2014). For this analysis, the NIDA variable was dichotomized into those who had abused 
substances in the past year and those who had not.  
Individual (infant variables). To capture the infant’s health, NICU admission, 
which is also highly correlated with gestational age and infant birth weight was included 
(Kalafat et al., 2018). NICU admission was measured with the question “Was your baby 
admitted to intensive or special care unit right after birth?” and responses were included 
as a binary (Y/N) variable.  
Military variables. Military variables were obtained from the prenatal survey and 
included branch of service, deployment history, and military occupation specialty. 
Branch of service was measured with the question, “What was your most recent service 
branch in the military?” and classified as follows: Airforce, Army, Marine Corps, Navy, 
or Other (including military contractors or civilian employees). Deployment history was a 
dichotomous variable based on the question “Have you ever been deployed?” which 
included any history of deployment to any location. Military occupation was asked open-
endedly in the survey as “What was your military occupation?” Responses were reviewed 
and matched up to military occupation code lists from the Army, Navy, Airforce and 
Marines, and then categorized into combat, medical, technical, and 




Health status/electronic medical record variables. To capture health status, the 
analysis included the Charlson Comorbidity Index (CCI) and traumatic brain injury, both 
of which came from the CDW. The CCI was used to measure medical comorbidity 
(Charlson, Pompei, Ales, & MacKenzie, 1987). The CCI predicts one-year mortality 
based on a range of comorbid conditions including heart disease, AIDS, cancer, diabetes 
and liver disease. The CCI has an inter-rater reliability of 0.67 and, as compared with 
other comorbidity measures, the CCI has good predictive validity (AUC=0.76). A total of 
twenty-one conditions are included in the final score with each condition being assigned 
1, 2, 3, or 6 points depending on the severity of the condition. For example, diabetes is 
assigned 1 point, while moderate to severe liver disease is assigned 3 points. The total 
score was categorized into three categories: 0, 1-2, and greater than 3 signifying ‘not ill,’ 
‘mildly ill,’ and ‘moderately to severely ill,’ respectively. For this study, any lifetime 
diagnoses of above conditions were included in the analysis. In addition to comorbidity, 
TBI was also extracted from the medical record and was included as a binary (Y/N) 
variable in the final regression model.  
Interpersonal. The following two questions were available to measure MST: 1. 
“While you were in the military, did you receive uninvited and unwanted sexual attention 
such as touching, cornering, pressuring for sexual favors or sexual remarks?” and 2. 
“While you were in the military did someone ever use force or the threat of force to have 
sexual contact with you against your will?” This brief screening instrument for MST has 
been validated against clinical interviews and both questions perform well 




al., 1999). Only the second question was included in the model, as a dichotomized 
variable (history of assault/no history of assault/refused to respond.)  
Social support in this analysis included participants’ responses about social 
support during pregnancy using the question, “Now that you are pregnant, who or what 
resources do you seek out for social support?” In response to this question, participants 
were asked to list all sources of social support including immediate family members, 
extended family members, close friends, acquaintances, co-workers, and formal and 
informal support. In this analysis, the variable of the number of sources of support was 
categorized into 0-2, 3-5, and 6 or more.  
Community. To measure community resources accessed by participants, self-
reported attendance at childbirth, breastfeeding, and parenting classes was included. 
These class attendance variables were combined into one binary variable: attended or did 
not attend classes. In addition, the model included breastfeeding support received from 
healthcare providers after delivery. Participants were asked, “Did your healthcare 
providers help you or offer to help you with breastfeeding?” The response to this variable 
is captured as a binary Y/N in the analysis.  
System. The system under consideration in this analysis is the VHA. Since 
maternity care coordination varies from site to site and region to region within VHA, the 
answer to the question, “Have you received any VA Maternity Care Coordination 
Services in your pregnancy?” was included to capture the potential variation in the 
pregnancy-related care participants received from their VA facility or region. In addition, 




analysis. Of the 22 VISNs in the VA system, 9 are represented in this analysis (VISN 19 






Figure 5. Map of participating VISNs 
 
In addition to the above variables, the time of the postpartum survey for each 
participant was included in a sensitivity analysis to determine whether controlling for this 
variable would have any meaningful effects on the results. Time of postpartum survey 
was captured using the question, “How many weeks postpartum (since the delivery of 
your baby) are you now?”  
Intention to breastfeed. Intention to breastfeed is known to be an important 




While intention to breastfeed was not the focus of this analysis and was not included in 
the regression model, it was examined to determine the proportion of respondents who 
had intended to breastfeed but were not able to do so. Intention to breastfeed was 
measured based on the question, “Prior to giving birth, did you have plans to feed the 
baby by formula, breastfeeding, or a combination of both?” Those who planned to 





To determine whether the sample size was sufficient at the time of the analysis, a 
power analysis for a logistic regression was conducted using the software G*Power 3.1.7 
(Faul, Erdfelder, Buchner, & Lang, 2013) to determine the size of the effect that could be 
detectable by the available sample. Using an alpha of 0.05, a power of 0.80, and a two-
tailed test, these parameters indicated that a sample of 360 would be able to detect an 
odds ratio of 0.59. This modest effect is clinically appropriate.  
Regression Analyses 
Analysis overview. To describe the sample and examine the distribution of the 
data, bivariate analyses using Chi squared were employed on an initial set of covariates 
by breastfeeding at 4 weeks postpartum. A series of logistic regression models and 
diagnostic tests were carried out in Stata 15.0 (StataCorp, 2017) using the Logistic 




regression model including the full set of covariates was examined for multi-collinearity 
in a series of steps to ensure that the final model was stable and sufficiently powered. The 
model was subsequently reduced to include a smaller set of covariates. In addition, 
sensitivity analyses were conducted to examine the effect of time of survey as well as the 
inclusion of VISN as a fixed effect in the model. An additional series of regression 
analyses was carried out to examine the effect of MST. The final MST interaction model 
was further reduced to account for the smaller sample sizes in each cell of the model. See 
figure 6 below for variable lists for each of the models.  
Specific Aim 1. To determine the extent to which breastfeeding at 4 weeks 
postpartum among women veterans is explained by: maternal factors and infant 
characteristics, interpersonal dynamics, community and environmental resources, and 
system factors.  
Step 1: Adjusted and unadjusted models. Each maternal and infant factor, 
interpersonal factor, community resource, and system factor were included as 
independent variables in a series of logistic regression models where breastfeeding at 4 
weeks postpartum was the primary dichotomous dependent variable. First, to create the 
unadjusted models, the outcome of breastfeeding at 4 weeks postpartum was regressed on 
each independent variable in separate bivariate models. To create the adjusted model, 
breastfeeding at 4 weeks was regressed on 22 predictors of interest including individual 
maternal and infant characteristics, interpersonal, community, and system factors. In both 





To check for multicollinearity of this initial large model, variance inflation factors 
(VIF) were calculated and ranged between 1.18 and 13.8 (See table 14 in the appendix). 
VIF values of 5.0 or above indicate multicollinearity among variables (Vatcheva, Lee, 
McCormick, & Rahbar, 2016). Therefore, variables with values over 4.0 were examined 
further and either recoded or removed from the model. To determine which variables 
were most closely correlated with each other, a correlation matrix was created (see table 
15 in the appendix) and any variable with a high VIF and a correlation greater than 0.15 
was eliminated from the final analysis or dichotomized. Mother’s age and social support 
were recoded into fewer categories. In addition, the following variables were eliminated 
in the final model because of high VIFs: mother’s ethnicity, substance use, CCI, 
postpartum depression, provider support, and maternity care coordination. Figure 6 below 
shows the initial set of variables and final set of variables.  
Step 2: Time of postpartum survey sensitivity analysis. Because the timing of the 
postpartum survey varied from 4 weeks to 14 weeks, the initial analysis plan was to 
control for the time of the postpartum survey in the model. However, the variable for 
timing of the postpartum survey had a high VIF and was correlated most highly with 
whether or not the respondents’ infant was admitted to the NICU. Therefore, a sensitivity 
analysis was conducted to examine the difference between a model containing the 
variable for timing of postpartum survey and one that does not. No major differences 
were found when timing of survey was included, and because of its high VIF, it was 
excluded from the final model. See table 20 for results comparing models with and 




Step 3: Including VISN as a fixed effect. In the final model, VISN was included 
as a fixed effect. Given that the subjects in this model are nested within VISNs, which 
may violate the assumption of independence between observations in standard regression, 
a sensitivity analysis was conducted. The goal was to examine whether the parameter 
estimates change in any meaningful way across three models of interest: one that did not 
include VISN, one that included VISN as a fixed effect, and a third that accounted for 
VISN as a random effect in the model. No meaningful differences were observed across 
the three models. Because VISN produced a significant and clinically relevant result, it 
was included as a fixed effect. See Table 17 in the appendix for results of these three 
models.  
Step 4: Examining variance in the models. To examine the impact of each block 
of variables in the final model, a series of regression models were executed and then R2 
were compared. First, each block of variables – individual , interpersonal, community, 
and system – were analyzed separately to produce an individual pseudo R2 for each block. 
In addition, a separate analysis was conducted, starting with the individual 
maternal/infant characteristics, in which each block was cumulatively added to individual 
maternal/infant characteristics to produce a cumulative R2. Block 1, individual maternal 
infant characteristics, had the highest Pseudo R2, followed by block 4 (system factors). 
The total cumulative Pseudo R2 for the entire model was 0.161. Table 2 provides details 
on variance of each model.  
Table 2. Pseudo R2 by Block 
  Individual Cumulative 




Block 2 (Interpersonal) 0.011 0.106 
Block 3 (Community) 0.008 0.114 
Block 4 (System) 0.047 0.161 
 
Figure 6. Initial, final, and MST reduced models 
Specific Aim 2. To determine the extent to which history of MST moderates the 
relationship between breastfeeding at 4 weeks postpartum and race, PTSD, and birth 
type. 
To assess the influence of MST as a moderator, the sample was divided into two 
groups: those with and without a history of MST. Separate unadjusted and adjusted 
logistic regression models were created for each of these groups (MST/no MST) with the 
same set of predictors as in the main model (MST was not included ). These models were 




sizes within each cell. The two adjusted models were examined to assess whether the 
parameter estimates were meaningfully different in the analyses of the two samples, 
revealing an age difference between those with and without a history of MST. Therefore, 
further analyses were conducted that included an interaction term of MST by age to 
assess the moderation effect of MST on the relationship between mother’s age and 
breastfeeding at 4 weeks postpartum. To graph this interaction, first the margins 
command was used in Stata to produce the average predicted probabilities of 
breastfeeding for each age group.   
Protection of Human Subjects 
The participant recruitment, informed consent, and protection of confidentiality of 
the parent protocol was approved by the Veterans Health Administration Central 
Institutional Review Board (VHA Central IRB). As the present study was a secondary 
data analysis, the risks of participation were minimal. The only risk of participation was a 
potential loss of confidentiality, which would be very minimal since no data were 
removed from the VA servers. All data analyzed were de-identified and stored on the VA 
Informatics and Computing Infrastructure (VINCI) platform. All analysis was conducted 
on this platform which was securely hosted behind the VA firewall. Access to the data 
was limited to the PI of this study as well as the PI and personnel from the parent study.  
There were no direct benefits of the proposed analyses to the participants. Indirect 
benefits included future benefits to women veterans and their children as the proposed 




This study has the potential to help clinicians and policy makers better understand 
barriers to breastfeeding among women veterans. This knowledge can be used to inform 
interventions that would increase optimal breastfeeding among women veterans. This has 
the potential to benefit all of society as breastfeeding is known to have many public 




CHAPTER 3: RESULTS 
Overall Sample Description 
This sample of women veterans ranged in age from 21 to 49 years of age, with 
over 60% of the sample between the ages of 30 and 39. Twenty percent of the sample 
was Black and 15% was Hispanic. Forty-nine percent of the sample was employed for 
wages while the remainder was either self-employed, unemployed or stay-at-home 
mothers. Sixty-five percent were living with a spouse or partner. A plurality (48%) was 
Army veterans and 62% of the overall sample had been deployed at some point. Most 
participants had either served in a technical (33%) or administrative/support (34%) role 
while they were in the military. See table 3 below for more details on characteristics of 
the overall sample.  
Table 3. Overall sample characteristics 
n=363     
  n (%) 
Maternal Factors     
Mother’s Age 
  
 21-29 115 (31.68) 
 30-39 232 (63.91) 
 Over 40 16 (4.41) 
Mother’s Race 
 
  White 233 (64.19) 
 Black 71 (19.56) 
 Other 59 (16.25) 
Mother’s Hispanic 
Ethnicity  
  No 310 (85.4) 
 Yes 53 (14.6) 
Mother’s Employment 
 
  Employed 177 (48.76) 




 Unemployed 60 (16.53) 
 Stay-at-home mom 56 (15.43) 
Living Situation 
 
  Without partner 127 (34.99) 
 With partner 236 (65.01) 
Birth Type 
 
  Vaginal 251 (69.15) 
 Caesarean 112 (30.85) 
Post-partum Depression 
 
  Low depression risk 263 (72.45) 
 Baby blues 52 (14.33) 
 High depression risk 48 (13.22) 
PTSD (Ever) 
 
  No 226 (62.26) 
 Yes 137 (37.74) 
Anxiety Disorder (Ever) 
 
  No 197 (54.27) 
 Yes 166 (45.73) 
Substance Use 
 
  No 29 (7.99) 
 Yes 334 (92.01) 
NICU Admission 
 
  No 298 (82.09) 
 Yes 65 (17.91) 
Military Branch 
 
  Airforce 72 (19.83) 
 Army 174 (47.93) 
 Marine corps 35 (9.64) 
 Navy 78 (21.49) 
 Other 4 (1.1) 
Ever Deployed 
 
  No 136 (37.47) 
 Yes 227 (62.53) 
Military Occupation 
 
  Combat 45 (12.4) 
 Medical 51 (14.05) 
 Technical 120 (33.06) 
 Support/Admin 125 (34.44) 




Traumatic Brain Injury 
 
  No 318 (87.6) 
 Yes 31 (8.54) 
 Unknown 14 (3.86) 
Charlson Comorbidity 
Index  
  0 268 (73.83) 
 1-2 73 (20.11) 
 3+ 8 (2.2) 
 Unknown 14 (3.86) 
Infant Factors     
NICU Admission   
  Yes 298 (82.09) 
 No 65 (17.91) 
Interpersonal Factors     
Military Sexual Trauma 
 No 249 (69.36) 
 Yes 107 (29.81) 
Social Support (number of sources) 
 0 – 4  140 (38.57) 
 5 – 9  223 (61.43) 
Community Factors     
Attended Childbirth/Breastfeeding Classes 
 No 255 (70.25) 
 Yes 108 (29.75) 
Provider Offered Breastfeeding Help 
 No 29 (7.99) 
 Yes 329 (90.63) 
 Unknown 5 (1.38) 
System Factors     
Received Maternity Care Coordination 
 No 77 (21.21) 
 Yes 282 (77.69) 
 Unknown 4 (1.1) 
Veteran Integrated Service Network 
 VISN 1 42 (11.57) 
 VISN 6 4 (1.1) 
 VISN 16 27 (7.44) 




 VISN 19 28 (7.71) 
 VISN 21 16 (4.41) 
 VISN 22 46 (12.67) 




 In this sample, a total of 80.4% of participants were breastfeeding at 4 weeks 
postpartum. Of those who were not breastfeeding at 4 weeks postpartum, 98% said that 
they had intended to breastfeed in some capacity (either exclusively or in conjunction 
with formula.) See table 4 below. In terms of system-level variation, the highest rates of 
breastfeeding 
(88.6%) were 
found in VISN 1, 
the New England area, including Maine, New Hampshire, Vermont, Massachusetts, 
Rhode Island, and Connecticut. Figure 7 shows the variation in breastfeeding rates.  
Table 4. Total Rates, Intention to Breastfeed compared to Actual Breastfeeding 









Breastfeeding Intention 355 (97.80) 





 MST rates were assessed based on the two-part screening as described above: 
unwanted sexual attention versus coercive sexual assault. More than half this sample 
(52.2%) experienced uninvited attention and almost one-third of this sample experienced 
forced or threat of forced sexual contact. Table 5 shows rates of MST. 
Table 5. Rates of MST 
 
Individual, interpersonal, community and system factors by breastfeeding 
Examining demographic differences between those who breastfed and those who 
did not breastfeed at 4 weeks postpartum, mother’s employment was a significant factor. 
Sixty percent of those who did not breastfeed were employed compared to a substantially 
smaller proportion (45.5%) among those who breastfed. In addition, twice as many 
(21.9%) of those who breastfed were self-employed when compared with those who did 
not breastfeed (11%). Black mothers had the lowest rates of breastfeeding (73.2%) as 
compared with all other racial groups. Mothers over the age of 40 had the lowest rates of 
breastfeeding (75.0%) as compared with 30-39 year-old mothers (82.1%) and the 
youngest mothers (age 21-29; 78.6%). Deployment history was a significant factor in 
breastfeeding outcomes with 65.3% of those who breastfed having been deployed as 
compared with 49.3% among those who did not breastfeed. In terms of comorbidity, 







Experienced uninvited attention 192 (52.2) 175 (47.6) 1 (0.3) 
Experienced forced or threatened sexual 
contact 




proportion (22.3%) were mildly ill as compared with only 11.3% among those who did 
not breastfeed. Additionally, a far greater percentage of those who did not breastfeed 
compared with those who did breastfeed were not ill. The highest rates of breastfeeding 
were seen among veteran mothers who were self-employed (89.0%) or had a CCI score 
of 1-2 (89.0%). The lowest of rate of breastfeeding occurred in respondents who had a 
CCI score over 3 (50.0%). Table 6 provides rates for all maternal and infant factors.  






 n (%) n (%) % Breastfeeding p 
Maternal Factors    
Mother’s Age   .61 
 21-29 92 (31.0) 25 (35.2) 78.6  
 30-39 193 (65.0) 42 (59.2) 82.1  
 Over 40 12 (4.0) 4 (5.6) 75.0  
Mother’s Race   .14 
 White 198 (66.7) 39 (54.9) 83.5  
 Black 52 (17.5) 19 (26.8) 73.2  
 Other 47 (15.8) 13 (18.3) 78.3  
Mother’s Hispanic Ethnicity   .82 
 No 252 (84.8) 61 (85.9) 80.5  
 Yes 45 (15.2) 10 (14.08) 81.8  
Mother’s Employment   .05** 
 Employed 135 (45.5) 43 (60.3) 75.8  
 Self-
employed 
65 (21.9) 8 (11.0) 89.0  
 Unemployed 48 (16.1) 13 (19.2) 78.7  
 Stay-at-home 
mom 
49 (16.5) 7 (9.6) 87.5  
Living Situation   .06 
 Without 
partner 
98 (33.0) 32 (45.0) 75.4  
 With partner 199 (67.0) 39 (54.9) 83.6  
Birth Type  .43 
 Vaginal 209 (70.4) 45 (63.4) 82.3  
 Caesarean 87 (29.3) 26 (38.6) 77.0  








216 (72.7) 52 (73.2) 80.6  




39 (13.1) 9 (12.7) 81.3  
PTSD (Ever)  .25 
 No 179 (60.3) 48 (67.6) 78.9  
 Yes 118 (39.7) 23 (32.4) 83.7  
Anxiety Disorder (Ever)  .34 
 No 157 (52.9) 42 (59.2) 78.9  
 Yes 140 (47.1) 29 (40.8) 82.8  
Substance Use  .84 
 No 23 (7.7) 6 (8.5) 79.3  
 Yes 274 (92.3) 65 (91.5) 80.8  
NICU Admission  .11 
 No 246 (82.8) 53 (74.0) 82.3  
 Yes 47 (16.8) 18 (26.0) 72.3  
 Unknown 4 (1.4)     
Military Branch  .45 
 Airforce 59 (20.2) 13 (18.3) 82.0  
 Army 138 (47.3) 36 (50.7) 79.3  
 Marine corps 27 (9.2) 8 (11.3) 77.1  
 Navy 66 (22.6) 12 (16.9) 84.6  
 Other 2 (0.68) 2 (2.8) 50.0  
Ever Deployed  .01** 
 No 100 (34.7) 36 (50.7) 73.5  
 Yes 192 (65.3) 35 (49.3) 84.6  
Military Occupation  .27 
 Combat 38 (12.8) 7 (9.6) 84.4  
 Medical 41 (14.1) 10 (13.7) 80.4  
 Technical 102 (35.0) 18 (26.0) 85.0  
 Support/Admi
n 
96 (33.0) 29 (41.1) 76.8  
 Unknown 15 (5.1) 7 (9.6) 68.2  
Traumatic Brain Injury  .16 
 No 259 (88.7) 59 (83.1) 81.5  
 Yes 21 (7.2) 10 (14.1) 67.7  
 Unknown 12 (4.1) 2 (2.8) 85.7  
Charlson Comorbidity Index  .03** 
 0 211 (72.3) 57 (80.3) 78.7  




 3+ 4 (1.4) 4 (5.6) 50.0  
 Unknown 12 (4.1) 2 (2.8) 85.7  
Infant Factors   
NICU Admission  .07 
 Yes 245 (83.9) 53 (74.6) 82.2  
 No 47 (16.1) 18 (25.4) 72.3  
 
 No significant differences in initial bi-variate analyses of proportion of 
breastfeeding by interpersonal factors were found. Table 7 provides rates and proportions 
of breastfeeding by interpersonal factors. 




Breastfeeding Rate  
 n (%) n (%) % Breastfeeding p 
Military Sexual Trauma   .68 
 No 200 (69.4) 49 (69.0) 80.3  
 Yes 85 (29.5) 22 (31.0) 79.4  
Social Support (number of sources)   .92 
 0 – 4  113 (38.7) 27 (38.0) 80.7  
 5 – 9  179 (61.3) 44 (62.0) 80.3  
 
In terms of community support (table 5), receiving an offer of assistance with 
breastfeeding from a healthcare provider was a significant factor in breastfeeding rates. 
Among those who were offered support from their provider, rates of breastfeeding were 
82.4% as compared with only 65.5% in those who did not receive an offer of support.  






 n (%) n (%) % Breastfeeding p 
Attended Childbirth/Breastfeeding 
Classes 
  .37 
 No 202 (69.2) 53 (74.6) 79.2  




Provider Offered Breastfeeding Help   .01** 
 No 19 (6.5) 10 (14.1) 65.5  
 Yes 271 (92.8) 58 (81.7) 82.4  
 Unknown 2 (.7) 3 (4.2) 40.0  
 
No significant differences in initial bi-variate analyses of proportions of 
breastfeeding by system-level factors were found. The rate of breastfeeding among those 
who reported receiving maternity care coordination was 81.9% as compared with 75.3% 
among those who did not receive maternity care. See table 6 for rates and proportions of 
breastfeeding by system factors.  
Table 9. System (VA) Factors by Breastfeeding at 4 Weeks Postpartum 
(n=363) 
 
Aim 1: Main regression model 
In the main adjusted logistic regression model examining the relationship between 






 n (%) n (%) % Breastfeeding p 
Received Maternity Care Coordination   .42 
 No 58 (19.9) 19 (26.8) 75.3  
 Yes 231 (79.1) 51 (71.8) 81.9  
 Unknown 3 (1.0) 1 (1.4) 75.0  
Veteran Integrated Service Network   .08 
 VISN 1 31 (10.6) 4 (5.5) 88.6  
 VISN 6 35 (11.9) 7 (9.6) 83.3  
 VISN 16 15 (5.1) 12 (16.4) 55.6  
 VISN 17 48 (16.4) 12 (16.4) 80.0  
 VISN 19 22 (7.8) 6 (8.2) 78.6  
 VISN 21 12 (4.4) 4 (6.8) 75.0  
 VISN 22 38 (13.7) 8 (11.0) 82.6  




and system factors and breastfeeding at 4 weeks, significant differences were found in 
each of the 4 domains. In the unadjusted analyses, four maternal/infant characteristics 
were significantly related to breastfeeding: self-employment, living with a partner, CCI 
score of 1-2, and having ever deployed. In the adjusted analyses, some of these effects 
wash out while others emerge. Employment was a still significant predictor of 
breastfeeding in the adjusted model with those who were self-employed being 3.65 times 
more likely to breastfeed as compared to those who were employed for wages (p<0.01; 
CI[1.38, 9.62]). The adjusted model revealed that those with a traumatic brain injury 
were also less likely to breastfeed as compared to those without a brain injury (OR=0.34; 
p<0.03; CI [0.13, 0.88]). Deployment was also significant in the adjusted model with 
Veterans who had deployed being 2.28 more likely to breastfeed than those who had not 
(p<0.01; CI [1.19, 4.35]).  
Interpersonal factors which included MST and social support were not 
significantly related to breastfeeding in either the adjusted or unadjusted models. Neither 
variable under community factors—attending childbirth classes or receiving an offer of 
assistance from a provider—were significantly related to breastfeeding at 4 weeks. In the 
last block, system factors, VISN was a significant predictor. All VISNs were compared to 
VISN 1 as a reference. Veterans in VISN 16 were 90% less likely to be breastfeeding at 4 
weeks than those in VISN 1. 
Table 10. Unadjusted and Adjusted Logistic Regression (Outcome: Breastfeeding at 4 
Weeks Post-partum) 
 
Unadjusted  Adjusted 






   
 
Mother’s Age (ref: 21 – 29)        
30-39 1.26 [0.72, 2.19]  1.13 [0.58, 2.17] 
Over 40 0.83 [0.25, 2.81  0.91 [0.2, 4.06] 
Mother’s Race (ref: White) 
 
   
 
Black 0.55 [0.29, 1.03]  0.51 [0.23, 1.13] 
Other 0.71 [0.35, 1.44  0.62 [0.26, 1.5] 
Mother’s Ethnicity 
 
   
 
Hispanic 1.05 [0.5, 2.21]      
Mother’s Employment (ref: Employed)     
Self-employed 2.49** [1.1, 5.6]  3.65** [1.38, 9.62] 
Unemployed 1.16 [0.57, 2.35]  1.20 [0.53, 2.71] 
Stay-at-home mom 2.25 [0.95, 5.33]  2.24 [0.84, 5.97] 
Mother’s Living Situation 
 
   
 
With partner 1.70** [1, 2.88]  1.42 [0.74, 2.71] 
Type of Birth 
  
   
 
Caesarean 0.72 [0.42, 1.25]  0.59 [0.31, 1.14] 
Charlson Comorbidity (ref: 0) 
 
   
 
1 – 2  2.19** [1, 4.84]      
3 + 0.27 [0.07, 1.11]      
Traumatic Brain Injury  
 
   
 
Yes 0.48 [0.21, 1.07]  0.34** [0.13, 0.88] 
Military Branch  
 
 
   




Army 0.84 [0.42, 1.71]  0.96 [0.43, 2.16] 
Marine Corps 0.74 [0.28, 2]  1.15 [0.32, 4.13] 
Navy 1.21 [0.51, 2.86]  1.69 [0.62, 4.6] 
Other 0.22 [0.03, 1.71]  0.13 [0.01, 1.37] 
Ever Deployed 
  
   
 
Yes 1.97** [1.17, 3.34]  2.28** [1.19, 4.35] 
Military Occupation 
 
   
 
Medical 0.76 [0.26, 2.18]  0.72 [0.22, 2.41] 
Technical 1.04 [0.4, 2.7]  1.23 [0.42, 3.61] 
Support/Administrative 0.61 [0.25, 1.51]  0.60 [0.22, 1.66] 
Post-partum Depression (PPD) (ref: Low Risk of 
PPD)  
 
    
Baby blues 1.04 [0.49, 2.2]      
High Risk of PPD 1.07 [0.49, 2.34]      
PTSD 
  
   
 
Yes 1.34 [0.77, 2.32]  1.28 [0.62, 2.64] 
Anxiety 
  





Yes 1.28 [0.76, 2.17]  1.31 [0.67, 2.55] 
Substance Use 
  
     
Yes 1.08 [0.42, 2.76]      
NICU Admission 
  
   
 
Yes 0.56 [0.3, 1.05]  0.49 [0.23, 1.05] 
INTERPERSONAL 
  
   
 
Military Sexual Trauma        
Yes 1.38 [0.82, 2.32]  0.96 [0.47, 1.97] 
Social Support (ref: 0 – 4) 
 
   
 
3 – 5  0.97 [0.57, 1.66]  0.80 [0.41, 1.57] 
COMMUNITY 
  
   
 
Yes 1.31 [0.73, 2.37]  1.76 [0.88, 3.53] 
Yes 2.46** [1.09, 5.56]      
SYSTEM 
  
   
 
Yes 1.48 [0.81, 2.7]      
VISN 6 0.65 [0.17, 2.42]  0.90 [0.2, 3.96] 
VISN 16 0.16** [0.04, 0.59]  0.10** [0.02, 0.41] 
VISN 17 0.52 [0.15, 1.75]  0.43 [0.11, 1.72] 
VISN 19 0.47 [0.12, 1.88]  0.44 [0.09, 2.16] 
VISN 21 0.39 [0.08, 1.8]  0.27 [0.05, 1.55] 
VISN 22 0.61 [0.17, 2.23]  0.53 [0.13, 2.23] 
VISN 23 0.62 [0.2, 1.99]  0.42 [0.12, 1.55] 
           
MST as a moderator  
When the sample was split into those with a history of MST and those without a 
history of MST, a number of differences emerged both in terms of the p values and the 
direction of the odds ratios. Among those without a history of MST, race and TBI were 
significant predictors of breastfeeding. Black mothers without a history of MST were 
55% less likely to breastfeed (p=0.05; CI[0.2, 1.01]). Women without a history of MST 
who had a TBI were 71% less likely to breastfeed (p=0.03; CI[0.09, 0.89]). 
The main differences between the two groups in terms of the direction of the odds 
ratios were observed in the following variables: age, military branch, and military 




those with no history of MST, odds ratios of mothers 30 and over are below 1, while in 
those with a history of MST odds ratios of those 30 and over are above 1. Odds ratios are 
above 1 for women with a history of MST who were in the Army or Marine Corps as 
compared with below 1 for those without a history of MST. In terms of military 
occupation, those with a history of MST who were in a technical occupation, have a high 
odds of breastfeeding as compared with those without a history of MST. However, the p-
value for military occupation is not significant in either group. Table 11 provides logistic 
regressions by MST status. 
Table 11. Logistic Regression by MST Status (Outcome: Breastfeeding at 4 Weeks Post-
partum) 
 MST (n=112)  No MST (n=251) 
  OR 95% CI  OR 95% CI 
INDIVIDUAL 
 
   
 
Mother’s Age (ref: 21 – 25) 
 
   
 
26-30 2.19  [0.58, 8.24]  0.75 [0.36,1.59] 
Over 41 1.36  [0.08,23.77]  0.24 [0.04,1.43] 
Mother’s Race (ref: White) 
 
   
 
Black 1.11  [0.2, 6.06]  0.45** [0.2, 1.01] 
Other 0.32  [0.07, 1.48]  0.66 [0.24,1.82] 
Mother’s Employment 
  
(ref: Employed)  
Unemployed 1.82  [0.54, 6.13]  1.66 [0.82,3.34] 
Mother’s Living Situation  
With partner 1.58  [0.47, 5.28]  1.51 [0.72,3.16] 
Traumatic Brain 
Injury    
Yes 0.48  [0.07, 3.2  0.29** [0.09,0.89] 
Military Branch  
 
   
 
(ref: Air Force) 
 
   
 
Army 1.41  [0.32, 6.19]  0.64 [0.25,1.66] 
Marine Corps 1.92 [0.19,19.71]  0.61 [0.15,2.42] 






 0.23 [0.02,2.17] 
Ever Deployed 
 
   
 
Yes 1.67  [0.48, 5.75]  1.99 [0.98,4.04] 
Military Occupation 
 
   
 
Medical 0.68  [0.1, 4.72]  0.63 [0.13,3.08] 
Technical 6.31 [0.84, 47.49  0.49 [0.12, 2.02] 
Support/Administrat






   
 Yes 1.91 [0.54, 6.83]  1.69 [0.83,3.44] 
INTERPERSONAL 
 
   
 
Social Support 




5 - 9  0.96 [0.3, 3.07]  0.92 [0.43,1.98] 
COMMUNITY 
 
   
 
Yes 2.70 [0.51,14.29]  1.10 [0.52,2.34] 
           
  
Given the differences observed for above variables, analyses were carried out to 
examine interaction effects between MST and the following variables: age, race, military 
occupation, and military branch. No significant interactions emerged, except between 
MST and age. Mothers in the younger age group (21-29) who had experienced MST were 
significantly less likely than all other groups to be breastfeeding at 4 weeks. In this 
model, TBI is still a significant predictor with Veterans with a TBI being 62% less likely 
to breastfeed than those without a TBI. Deployment also remains a significant predictor 
of breastfeeding in this model with Veterans with a history of deployment being almost 
twice as likely to breastfeed as those who did not deploy. Table 12 provides a reduced 
model of MST interaction, and Figure 8 is a graph of the average predicted probability of 
breastfeeding by age group.  




  OR 95% CI 
INDIVIDUAL 
 
Mother’s Age (ref: 21 – 29)   
30+ 0.75 [0.36, 1.55] 
Mother’s Race (ref: White) 
 Black 0.57 [0.29, 1.14]
Other 0.64 [0.29, 1.39] 
Mother’s Employment (ref: Employed) 
Unemployed 1.70 [0.95,3.03] 
Mother’s Living Situation 
 With partner 1.38 [0.76, 2.53]
Traumatic Brain Injury  
 
 Yes 0.38** [0.15, 94]
Military Branch (ref: Air Force) 
 Marine Corps 0.78 [0.36, 1.66]
Navy 0.72 [0.23, 2.28] 
Other 1.12 [0.44, 2.86] 
Ever Deployed 
 
 Yes 1.93** [1.08, 3.47]
Military Occupation 
 
 Medical 0.71 [0.22, 2.26]
Technical 1.08 [0.39, 3.02] 
Support/Administrative 0.58 [0.22, 1.57] 
Psychiatric (PTSD/Anxiety) 
 




Military Sexual Trauma   
 Yes 1.55 [0.7, 3.46]
Social Support (ref: 0 – 4) 
 
 3 – 5  0.90 [0.49, 1.66]
COMMUNITY 
 
 Attended Childbirth/Breastfeeding Class 
  Yes 1.36 [0.72, 2.59] 
MST INTERACTION 
  MST Yes × Age 21-29 0.26** [0.08, 0.89] 





Figure 8. MST Interaction 
 
 
Examining the differences in the effect by age group reveals that the odds of MST 
differ between those over and under 30 years of age. Table 13 shows odds and p values of 
the reduced model by age. A history of MST is a significant variable among those who 
are younger than 30, but not among those who are older than 30. Among those who are in 
their 20s, having a history of MST means they are 90% less likely to breastfeed than 
those who did not experience MST (p=0.03). In addition, Black mothers under 30 are 
significantly less likely to breastfeed than White mothers. Mothers under 30 who have 
attended classes, are unemployed, and have a mental health diagnosis (PTSD/anxiety) are 
more likely to breastfeed. Among Veterans under 30 those who served in a support or 
administrative role while in the military were significantly less likely to breastfeed than 




factor is deployment, with those who deployed being twice as likely to breastfeed at 4 
weeks.  






  OR p OR p 
INDIVIDUAL 
 
    
Mother’s Race (ref: White) 
 
    
 Black 0.13 0.01** 1.05 0.91 
Other 0.38 0.22 0.75 0.55 




Unemployed 4.41 0.04** 1.37 0.39 




With partner 2.01 0.28 1.11 0.79 




Yes 0.28 0.24 0.39 0.12 
Military Branch (ref: Air Force) 
  
  
 Army 0.99 0.99 0.84 0.71 
Marine Corps 0.94 0.96 0.89 0.88 
Navy 1.57 0.71 1.2 0.74 








 Medical 0.82 0.90 0.7 0.58 
Technical 0.28 0.34 1.31 0.67 




 Yes 7.51 0.01** 1.21 0.62 
        
 INTERPERSONAL 
  
    
Military Sexual Trauma       
 Yes 0.10 0.02** 1.23 0.6 
Social Support (ref: 0 – 4) 
  
  
 3 – 5  0.53 0.37 1.01 0.98 
        
 COMMUNITY 
  
    
Attended Childbirth/Breastfeeding Class 
  
  





CHAPTER 4: DISCUSSION 
This study is the first to examine breastfeeding among a population of veterans 
and adds a unique perspective to the current literature on breastfeeding. This study 
revealed several novel findings that are relevant specifically to the veteran population and 
have implications for policy and practice both within the VHA and beyond. In this 
population of women veterans, rates of breastfeeding at 4 weeks were comparable to the 
general population. A number of variables in the bivariate analyses were significantly 
related to breastfeeding at 4 weeks, including comorbidity, provider support and living 
with a partner. When controlling for all other factors in the multivariate model, four 
covariates emerged as significant predictors of breastfeeding at 4 weeks: employment, 
deployment, TBI, and VISN. Not surprisingly, as indicated by prior research, 
employment was an important predictor of breastfeeding in this population, with self-
employed mothers being most likely to breastfeed. Several military-specific predictors 
were significantly linked to breastfeeding at 4 weeks. Women veterans with TBI were 
significantly less likely to breastfeed at 4 weeks. However, this study found that women 
who had been deployed at any point in their military career had higher odds of 
breastfeeding, a finding that contradicted the hypothesized relationship between 
deployment and breastfeeding. This analysis also found significant variation in odds of 
breastfeeding by VISN, with some VISNs having drastically low rates of breastfeeding as 




revealed that MST was not a significant predictor of breastfeeding at 4 weeks but was a 
significant moderator of the relationship between mother’s age and breastfeeding.  
Rates of Breastfeeding 
 In this study, 80% of mothers were breastfeeding at 4 weeks post-partum. This 
rate is comparable to or higher than the general population. The CDC estimates that in the 
US 81.1% of mothers ever breastfeed during the first 6 months (Centers for Disease 
Control Prevention, 2016) and that 58% are breastfeeding at 4 weeks based on data from 
29 states (Centers for Disease Control Prevention, 2011). In the only studies done among 
military women, the rates are lower than those found in this study, ranging between 61% 
and 73% (Haas et al., 2006; Uriell et al., 2009). In other studies of vulnerable 
populations, for example among WIC recipients, rates can also be lower, ranging 
between 61% and 80% (Carmichael, Prince, Burr, Nakamoto, & Vogt, 2001; Tenfelde, 
Finnegan, & Hill, 2011). According to the CDC, the largest disparities in rates of 
breastfeeding in the general US population are among non-Hispanic Blacks, those with 
low socio-economic status (eg. WIC recipients), and mothers under the age of 30 
(Centers for Disease Control Prevention, 2016).  
Rates by Age and Race 
In this study, there were mixed results regarding disparities by race. Rates of 
breastfeeding were lowest among Black women as compared with other racial groups in 
bivariate analyses, but race was not a significant factor in breastfeeding in the unadjusted 
regression models or when controlling for other factors in the multivariate model. The 




younger than 30. Among that younger cohort, Black women are significantly less to be 
breastfeeding at 4 weeks. Results by age were also mixed with the oldest mothers (age 
40+) having the lowest rates and mothers ages 30-39 having the highest rates of 
breastfeeding. Age was not a significant predictor in the unadjusted or adjusted 
regression analyses. Unlike in the general population, women over 40 in this sample had 
lower rates of breastfeeding than women under 30. It is possible that general physical 
health played a role in breastfeeding among women over 40 in this population. As 
described below, comorbidity was correlated with age and TBI and therefore was 
removed from the final analysis due to multi-collinearity. In addition, the sample of 
women over 40 was very small in this analysis (n=16; 4%) and therefore there is a greater 
potential for error.  
 The unexpected findings on rates of breastfeeding by race may be explained in 
several ways. While Black women are known to be significantly less likely to breastfeed 
than other groups (Jones et al., 2015), in one study using a nationally representative 
survey, disparity in breastfeeding among Black mothers was shown to be reduced 
(Lundquist et al., 2015). This is likely a different population than the one studied here 
since Jones et al.’s analysis included military-affiliated as well as active duty women. 
Studies of other health conditions have shown that racial health disparities are reduced 
among Veterans utilizing VA healthcare. For example, Black veterans with 
cardiovascular conditions have a risk of mortality that was similar or lower than that of 
White veterans (Peterson et al., 2018). These reduced disparities may be explained by 




Veterans, having access to maternity care through the VA provided them with multiple 
sources of support, from both the VA and the community. However, given the finding 
that among the younger cohort, race appeared to be significant, more studies are needed 
to examine both age and race as predictors of breastfeeding in this population.  
Breastfeeding Intention 
 An important finding of this study is that an overwhelming majority of women 
who did not breastfeed had intended to breastfeed but did not succeed. While 
intentionality is an important predictor of breastfeeding (Doherty et al., 2012; Eagen-
Torkko et al., 2017), there are many other factors that are necessary to achieve successful 
breastfeeding initiation. Such factors include self-efficacy and confidence in their ability 
to breastfeed, social support and the approval of others, education and knowledge, 
financial means and economic stability. Studies suggest that intentionality coupled with a 
positive expectation of the emotional impact of breastfeeding predicts a greater likelihood 
of breastfeeding initiation. Therefore, encouraging mothers to anticipate breastfeeding to 
be “enjoyable and convenient” (p. 860) can bolster their intention to breastfeed and make 
them more likely to succeed (Lawton, Ashley, Dawson, Waiblinger, & Conner, 2012). 
Providers supporting expecting mothers should be trained on how to effectively 
communicate with patients about breastfeeding. Understanding the unique experiences of 
women who intended to breastfeed but did not succeed can help shed light on the most 





 The CCI was also a significant predictor of breastfeeding at 4 weeks. Based on 
the original hypothesis, a higher comorbidity burden was expected to make women less 
likely to breastfeed. However, in this analysis, the opposite relationship was found and 
women who were mildly ill (CCI=1-2) were significantly more likely to breastfeed than 
those who were healthy (CCI=0). Because the CCI variable had a high VIF and was 
highly correlated with age and TBI, it was dropped from the analysis. This inverse result 
is likely explained by the CCI’s correlation with age. Since older mothers are more likely 
to breastfeed and more likely to have a mild comorbidity burden, it stands to reason that 
CCI would be linked to breastfeeding in an inverse relationship. Another interpretation of 
this result could be that those with a mild comorbidity burden have more contact with 
healthcare and therefore more conscious awareness and support related to all health 
behaviors than those who are completely healthy.  
Living Situation 
 Living situation was also a significant predictor of breastfeeding at 4 weeks. This 
is concurrent with existing literature that cohabitation is an important predictor of 
breastfeeding. Even when parents are romantically involved, if they are not living 
together, the mother is less likely to breastfeed (Gibson‐Davis & Brooks‐Gunn, 2007). 
Moreover, single, divorced, and separated mothers are at greater risk of intimate partner 
violence (IPV) (Urquia, O’Campo, & Ray, 2013). A recent systematic review reported 
that women living with IPV were less likely to intend to breastfeeding, less likely to 
initiate breastfeeding, and less likely to exclusively breastfeed during the first 6 months 




experiencing IPV are almost three times more likely to supplement with formula or other 
solid foods before 6 months of age (Hampanda, 2016). While it was not possible to 
include IPV in this analysis, IPV is a critical factor to account for in this population. Even 
when controlling for age, race, income and education, higher rates of IPV victimization 
have been found in women Veterans, especially after leaving military service (Tinney & 
Dichter, 2015).  
 Living situation may also be a marker of stability and support for mothers. 
Divorce and separation have been linked to poor health behavior, health outcomes, and 
mental health status (S. Brown, 2000). Moreover, those who are living with a partner tend 
to have stronger parental bonds which are associated with a greater odds of initiating 
breastfeeding (Kiernan & Pickett, 2006). Those who are living alone are more likely to be 
single mothers and potentially be less economically stable without much flexibility in 
employment options. It is important for healthcare providers to be aware of the 
importance of living situation in relation to breastfeeding and to identify patients who 
may face possible barriers to breastfeeding as a result. 
Provider Support 
In bivariate analyses, provider breastfeeding support was also significantly 
associated with breastfeeding at 4 weeks. This finding aligns with the literature. Women 
who were encouraged by their physician to breastfeed have been shown to be more likely 
to breastfeed (Lu, Lange, Slusser, Hamilton, & Halfon, 2001; Taveras et al., 2003). When 
healthcare providers promote the use of formula or do not confidently stress the 




communicating misinformation to patients (Taveras et al., 2004). Studies suggest that 
many providers are not aware that recommending formula to a new mother within the 
first few weeks of the infant’s life may be detrimental to maintaining breastfeeding. It is 
therefore crucial for clinicians to be trained to deliver accurate breastfeeding information 
in a culturally appropriate manner. The AAP has developed a training curriculum 
including 7 units: advocacy, community outreach and coordination of care, anatomy and 
physiology, basic skills, peripartum support, ambulatory management, and cultural 
competency. This targeted curriculum not only improves breastfeeding rates, but also 
enhances provider knowledge, clinical practices, and residents’ confidence in managing 
breastfeeding (Feldman-Winter et al., 2010).  
The finding that provider support is an important factor has relevant implications 
both within and outside the VA. Training women’s health providers at the VA to provide 
support and information to Veterans is imperative. In addition, community providers who 
treat Veterans need to understand Veterans’ unique circumstances (including trauma 
histories) and be able to properly respond to their breastfeeding needs.  
 The Baby Friendly Hospital initiative is a program launched by the World Health 
Organization (WHO) and the United Nations Children’s Fund (UNICEF). To be 
designated as a Baby Friendly facility, a hospital must adhere to the “Ten Steps for 
Successful Breastfeeding.” These guidelines include keeping mothers and infants 
together 24 hours a day and not supplementing with formula in newborns unless 
necessary. One of the primary guiding principles of the Ten Steps is that all medical staff 




policies (Nyqvist et al., 2013). There is evidence that this initiative facilitates successful 
breastfeeding initiation and increased duration (Munn, Newman, Mueller, Phillips, & 
Taylor, 2016). However, within the US, there is a wide regional variation in the 
availability of Baby Friendly hospitals. Given that VA maternity care benefits limit 
women Veterans to utilizing specific facilities, it would be critical to consider including 
as many Baby Friendly facilities as possible in order to maximize women Veterans’ 
potential to initiate breastfeeding. The VA’s endorsement of the Baby Friendly initiative 
could have the broader effect of promoting the program and incentivizing other facilities 
to implement it. Moreover, if maternity care coordinators could be aware of whether a 
patient under their care is delivering at a Baby Friendly facility, they could adjust their 
breastfeeding support accordingly.  
Employment 
In the multivariate analyses, employment was a significant predictor of 
breastfeeding at 4 weeks with self-employed mothers being most likely to breastfeed. 
Studies have shown that mothers typically report returning to work as the primary reason 
for discontinuing breastfeeding. This finding supports the current literature which 
indicates that employment, especially full-time employment, is linked to a lower 
likelihood of breastfeeding (Ogbuanu, Glover, Probst, Hussey, & Liu, 2011). Working 
mothers are less likely to initiate breastfeeding than non-working mothers (Lakew et al., 
2015; Liben et al., 2016; Skafida, 2012), and women with paid maternity leave are more 
likely to breastfeed until at least 6 months (Mirkovic et al., 2016; Monteiro et al., 2017). 




practices (Hunter, 2013). In Canada, after national paid parental leave was extended by 6 
months, exclusive breastfeeding rates increased by 40% (Baker & Milligan, 2008). 
Qualitative studies have shown that women need sufficient time, space, and support at 
work to be able to extend the duration of their breastfeeding (Sattari et al., 2013; Steurer, 
2017).  
Longer leave is associated with greater odds of exclusive breastfeeding (Mirkovic 
et al., 2014) and longer duration of breastfeeding (Sattari et al., 2013; Skafida, 2012; 
Steurer, 2017). In the US, the Family Medical Leave Act (FMLA), passed in 1993, 
allows some eligible women to take maternity leave. However, approximately half of all 
women in the US are eligible for leave under this law (Berger, Hill, & Waldfogel, 2005). 
In addition, this law does not guarantee paid leave—it only ensures that a woman does 
not lose her job for up to 12 weeks. According to one study, the average leave time for a 
woman in the US is 3.3 weeks (Shepherd-Banigan & Bell, 2014). Since maternity leave 
was not a factor included in this analysis, it is not possible to determine exactly how it 
may have influenced these women Veterans’ breastfeeding decisions. Given the 
investment that breastfeeding requires in time, energy, and physical discomfort, it is 
plausible that they may have chosen not to initiate breastfeeding at all if they knew that 
they would need to cease when they returned to work.  
In addition, many of the participants in this study may have been on maternity 
leave when surveyed. It is not known how their breastfeeding behavior may have 
changed subsequently, when they returned to work. The AAP recommends breastfeeding 




breastfeeding in this population to measure breastfeeding up to 6 months to determine 
whether rates in this population differ from other groups and what potential risk factors 
determine this difference.  
TBI 
 TBI was another significant factor linked to breastfeeding at 4 weeks in the 
multivariate analyses. Very little is known about TBI in women, especially among 
Veterans who may have comorbid conditions such as PTSD and anxiety. In this sample, 
9% of women experienced TBI. Since TBI interferes with focus and concentration and 
can be closely linked to mental health status, it is not surprising that it was found to be a 
barrier to breastfeeding. As compared with men, women with TBI, report more 
headaches and dizziness (Farace & Alves, 2000). In a study examining gender differences 
in TBI symptoms, female respondents reported a lack of initiative and needing 
supervision as the most prominent symptoms in their daily functioning (Colantonio, 
Harris, Ratcliff, Chase, & Ellis, 2010). Colantonio et al. (2010) found that women with a 
history of TBI report having fewer children and having more difficulties in the 
postpartum period. Colanonio and colleagues (2010) also found that women with a 
history of TBI report lower perceived mental health, reduced energy levels, impaired 
physical functioning and less social support. A qualitative study of women with TBI 
found that following a TBI, women can find the parenting role challenging and may have 
difficulty balancing parenting responsibilities with self-care (Haag et al., 2016). Since 
breastfeeding requires a certain level of commitment and the overcoming of early 




impacting breastfeeding decisions and success. These findings indicate that women 
experiencing symptoms of TBI require more support in tackling the barriers to initiating 
breastfeeding.  
Given the significant link between TBI and breastfeeding, it is important to use a 
patient-centered approach in women Veterans with a history of TBI and to educate 
providers about the link between TBI and the mothering role. Treatments for TBI can 
include physical, speech and occupational therapy as well as cognitive behavioral 
therapies to treat mood disorders. Often women with TBI have persistent and severe 
headaches and are treated with medication, which may not be safe to consume while 
breastfeeding. It is important for providers to understand the complexity of issues faced 
by breastfeeding mothers with TBI to help them breastfeed for as long as they desire. 
Moreover, given this complexity of physical and mental health issues, it is vital to 
provide women with TBI wrap-around interdisciplinary care that integrates mental health 
and social support and can address the unique situation of each woman.  
 There are many resources that VA providers can leverage to help new and soon-
to-be mothers with TBI. The VA has one of the largest single EMR which is the source of 
all patient-related care within the VA. The EMR can help teams of providers 
communicate about patient status and women’s health providers can use the EMR to 
identify patients with TBI. The VA Polytrauma System of Care is an integrated network 
of specialized clinics that serve Veterans with both combat-related and civilian TBI (U.S. 




TBI care from the facility closest to their home. Polytrauma centers can provide 
diagnosis, rehabilitation and treatment to Veterans suffering from symptoms of TBI.  
VISN 
 In the multivariate regression, VISN was also a significant predictor of 
breastfeeding at 4 weeks. Women in VISN 16 were significantly less likely to be 
breastfeeding. VISN 16 includes Oklahoma, Louisiana, and parts of Texas, Arkansas, and 
Alabama. Wide regional variations in breastfeeding rates have been documented in the 
US (Kogan, Singh, Dee, Belanoff, & Grummer-Strawn, 2008). The highest rates are 
found in the Western and Northwestern states while the lowest rates are found in the 
South. Breastfeeding rates tend to be higher in states that enact legislation that is 
supportive and protective of breastfeeding. The findings that VISN 16 had the lowest 
rates was not surprising in the context of this regional variation. Examining a map created 
by the CDC (see figure 9) that assesses breastfeeding rates at 6 months by state shows the 
lowest rates in Mississippi, Arkansas, Louisiana, and Alabama. This would indicate that 
rates among women Veterans are strongly influenced by the same forces that affect 
breastfeeding in the general population. It may also be possible that regional policies on 
breastfeeding match those of the VISN, and therefore, women in those regions are 
receiving less support not only from their state but also from the VA.  





Given the small sample size, it is difficult to draw definitive conclusion based on 
geography. In this sample, VISN 16 included women recruited from only 2 facilities: 
Little Rock, Arkansas, and New Orleans, Louisiana. Figure 10 shows the breastfeeding 
rates of participating VISNs along with the cities represented within each VISN. The 
sample in each VISN is limited to just one or a few cities which may significantly skew 
the results. A bigger sample is needed with greater representation within each VISN and 
more VISNs represented. Another limitation in looking at the analysis by VISN is that 
there is no information available on breastfeeding support services and programs by 
facility. Therefore, there is no way to know what is driving these regional differences. It 
is important for the VA to begin to track maternity care coordination programs to 




Figure 10. Map of VISN Rates with Cities Sampled 
 
An unexpected result of the multivariate analysis was that women with a history 
of deployment were more than twice as likely to breastfeed as those who had not 
deployed. It was originally hypothesized that the negative impact of being deployed 
would cause physical and, especially, psychological conditions that would make it more 
difficult for women to breastfeed. There is no direct supporting evidence in the literature 
for this surprising result. Studies of resilience among soldiers who have deployed to Iraq 
and Afghanistan show that military personnel may return home with higher self-esteem, 
more personal control, and optimism and feel stronger in light of their experiences 
(Schok, Kleber, & Lensvelt-Mulders, 2010). It is also possible that the difficult 
circumstances of deployment, including being in harm’s way and removed from family 
and loved ones, strengthens women’s desire to have a closer bond with their children, and 
this may be a motivating factor that helps women veterans overcome barriers to initiating 




women who have deployed are more highly educated than those who have not. Veterans 
who deploy are eligible for the GI bill and other educational benefits which enable them 
to obtain college and other advanced degrees for little or no cost. It is well-documented in 
the literature that education is highly correlated with a woman’s chance of breastfeeding. 
However, no information about education was collected as part of this survey so this 
could not be tested in the present context. 
MST 
 Rates of MST in this veteran population are comparable to those found in other 
studies which range between 15% and 40% (Katz et al., 2012; Kimerling et al., 2010). A 
major focus of this analysis was the influence of MST as both a direct predictor of 
breastfeeding among Veterans and as a moderator of individual, interpersonal, 
community, and system factors. MST did not emerge as a significant predictor of 
breastfeeding. However, MST was a significant moderator of age and breastfeeding at 4 
weeks postpartum. One possible explanation is the time it takes women to recover from 
such an assault and potentially the time since separation from the military, which has a 
pervasive culture of sexual harassment and assault. Older women are more likely to have 
had more time since experiencing MST and separating from the military than younger 
women. Therefore, it is possible that younger women are more acutely experiencing the 
detrimental emotional impact of MST as compared with older women and that these 





This finding may also be explained as a cohort effect. The participation of women 
in combat among certain units is a relatively new phenomenon. The literature indicates 
that rates of MST in the Vietnam and Gulf War Era were very low (0.4% and 3%, 
respectively) as compared with current rates from Operation Enduring Freedom (OEF) 
and Operation Iraqi Freedom (OIF) (Kang, Dalager, Mahan, & Ishii, 2005; Surís & Lind, 
2008). Some of these differences could be attributed to under-reporting, but some could 
also be attributed to women being more likely to be in mixed-sex military units. It is 
conceivable that younger women are not only experiencing a greater number of assaults, 
but that assaults among younger women may be more severe. It was not possible to 
include those details in this analysis, but future studies could examine this difference 
more closely.  Importantly, MST is known to be strongly related to PTSD, but there was 
no significant effect of PTSD on breastfeeding in this study. Future research on 
breastfeeding among Veterans should focus on the complex constellation of MST, PTSD, 
TBI and the relationship of these factors to other social factors, such as IPV. 
The influence of MST and TBI in this population highlights the importance of 
using a trauma informed approach in maternity care for women Veterans. Care for new 
Veteran mothers should be sensitive to their past traumas, especially cumulative traumas. 
As such, there should be careful attention to avoid retraumatizing Veterans by providing 
an environment that does mirror the power and control experiences that would trigger the 
emotions of past abuse. There are several national initiatives currently implemented at the 




women’s health clinics at many facilities have been redesigned to include separate private 
entrances and unisex waiting areas exclusively for women.  
Limitations 
There are several potential sources of bias in this study. This was not a random 
probability sample of women Veterans. The sampling for this study included a purposive 
selection of VA facilities as well as an oversampling of certain minority groups. For this 
sample to be truly representative of the VA population nationally, survey weights would 
need to be applied. Because this survey relied on self-report, recall bias and social 
desirability bias were possible. A possible selection bias may have occurred because the 
study depends on maternity care coordinators to identify study participants. There is also 
a certain amount of self-selection in this study given that these women are those who 
sought out and decided to use maternity care either because they had the knowledge and 
initiative or because they had no other healthcare coverage. Regardless, this is a unique 
population and this study does not include a comparison group. However, in order to 
provide context for these findings, a thorough review of the literature was conducted in 
order to summarize rates of breastfeeding at 4 weeks across a variety of different 
populations, including military service members.  
Moreover, the timing of the postpartum interview varied widely across this 
sample and as a result may have biased responses, especially regarding breastfeeding. To 
account for this, the sample was trimmed to include a range of 4 to 14 weeks at the time 
of the survey. In addition, a sensitivity analysis was conducted to determine whether 




did not, it was not included in the final model. Because this survey was not designed to 
examine breastfeeding specifically, it did not capture breastfeeding outcomes at the ideal 
times, which would be at 6 months and 1 year postpartum. Nonetheless, the 4-week time 
point has been shown to be a relevant indicator of continued breastfeeding and is an 
important gauge of the initiation of breastfeeding. Lastly, the sample of size of women 
with a history of MST who experienced forced sexual contact (n=110) may not have 
provided enough power. Therefore, the moderation analysis of MST was exploratory and 
intended to pave the way for future, more rigorous analyses of this topic. 
Several variables were not available to include in this analysis. Education and 
income are both markers of socio-economic status that may have helped explain some of 
the unexpected findings in this study. IPV is an important issue in veterans but was not 
available as part of this survey. Information on maternity leave was a key variable that 
would have augmented employment status as an explanatory variable.  
Future Research 
There are a number of direction for future research that emerged from this study. 
Results of differences in breastfeeding by race were inconclusive. Therefore, future 
research can focus on disparities by race in this population to examine whether disparities 
truly disappear among Veterans. Future research should also measure rates of 
breastfeeding at 6 months and 1 year in this population. There are clear geographic 
differences in breastfeeding rates in this population, and subsequent studies could try to 
examine whether these differences are due to facility variations or the same cultural 




could elucidate how the veteran experience, and specifically deployment, impact 
breastfeeding and motherhood in general. Lastly, forthcoming studies should focus on the 
complex constellation of MST, PTSD, TBI and the relationship of these factors to other 
social factors, such as IPV, and how this combination of factors impacts breastfeeding. 
Policy Implications 
Several policy and practice recommendations arose from this study. Providers and 
maternity care coordinators would benefit from using the electronic medical record to 
identify risk factors of not breastfeeding including TBI and employment status. Creating 
a system for better awareness of the types of services available to women in the 
community could help VA maternity care coordinators augment those services. In 
addition, having a better sense of the types of maternity coordination services available at 
each facility can help the system in reducing geographic disparities. Lastly, given the 
high rates of MST in this population and the vulnerability of certain groups in relation to 
breastfeeding, the VA should continue to implement programs and procedures that can 
reduce the potential for re-traumatization.  
Conclusion 
 Women veterans are a distinct population with unique healthcare needs. In this 
population of women veterans, breastfeeding rates were comparable to those in the 
general population at 4 weeks postpartum. However, more research is needed to 
understand rates at 6 months and 1 year postpartum. Support for breastfeeding veterans 







Table 14. VIFs initial model 
 
VIFs for Initial Model 
  Variable VIF 1/VIF 
   Mother's Age 
  2 6.2 0.161303 
3 7.52 0.132907 
4 4.99 0.200207 
5 1.77 0.563683 
Mother's Race 
  2 1.74 0.575695 
3 1.75 0.57285 
Mother's Ethinicity 1.76 0.566981 
Employment 
  2 1.65 0.605161 
3 1.58 0.633073 
4 1.52 0.657555 
Living Situation 3.62 0.276049 
Type of Birth 1.75 0.572194 
Charlson Comorbidity 
  1 1.58 0.631737 
2 1.36 0.733086 
5 1.25 0.802942 
TBI 1.22 0.816955 
Branch of Military 
  1 3.7 0.270193 
2 1.87 0.533484 
3 2.44 0.409042 
4 1.19 0.842529 
Deployment 3.58 0.279713 
Military Occupation 
  2 2.28 0.43882 
3 3.95 0.253391 
4 3.93 0.254145 
5 1.78 0.562904 
Post-partum Depression 




3 1.65 0.604823 
PTSD 2.41 0.415228 
Anxiety 2.47 0.404861 
Substance Use 11.88 0.084198 
NICU Admission 1.51 0.662245 
MST 2.95 0.339507 
Social Support 
  2 10.17 0.098292 
3 6.82 0.146563 
Attended class 1.68 0.594828 
Provider support 
  1 12.19 0.082056 
2 1.37 0.731788 
Maternity Care Coordination 
 1 7.08 0.141221 
2 1.18 0.848378 
VISN 
  6 2.58 0.387966 
16 1.87 0.534291 
17 2.95 0.338774 
19 1.95 0.512616 
21 1.75 0.572683 
22 2.55 0.392925 
23 4.12 0.2426 
Time of interview 13.8 0.072486 
   Mean VIF 3.45   
 
Table 15. VIFs final model 
 Variable VIF 1/VIF 
Mother's Age 
  2 3.41 0.293555 
3 1.28 0.782669 
Mother's Race 
  2 1.6 0.62333 
3 1.46 0.683537 
Employment 
  2 1.55 0.645343 
3 1.5 0.664838 
4 1.45 0.69184 




Birth Type 1.65 0.606556 
TBI 
  1 1.18 0.846937 
2 1.16 0.859757 
Military Branch 
  1 3.28 0.304542 
2 1.64 0.608035 
3 2.29 0.435741 
4 1.1 0.905141 
Deployment 3.1 0.322362 
Military 
Occupation 
  2 1.95 0.512838 
3 3.16 0.316927 
4 3.33 0.300559 
5 1.47 0.681714 
PTSD 2.24 0.44681 
Anxiety 2.26 0.44161 
NICU Admission 1.4 0.713999 
MST 1.72 0.582527 
Social Support 3.11 0.321217 
Attended Class 1.63 0.612781 
VISN 
  6 2.05 0.488351 
16 1.65 0.606685 
17 2.61 0.383347 
19 1.62 0.61678 
21 1.48 0.676072 
22 2.24 0.445751 
23 3.44 0.29094 
      
Mean VIF 2.07 




Table 15. Sensitivity Analysis: VISN as a Fixed Effect 
 
VISN Fixed No VISN Adjusted for clustering 
  OR p [95% CI] OR p [95% CI] OR p [95% CI] 
INDIVIDUAL   
   
  
   
  
   
Mother’s Age (ref: 21 – 25)   
   
  
   
  
  
 26-30 1.04 0.90 (0.54, 2.02) 1.13 0.70 (0.6, 2.14) 1.13 0.57 (0.74, 1.75) 
Over 41 0.79 0.77 (0.18, 3.58) 0.85 0.83 (0.21, 3.51) 0.85 0.74 (0.33, 2.19) 
Mother’s Race (ref: White)   
   
  
   
  
   Black 0.51 0.10 (0.22, 1.14) 0.62 0.18 (0.31, 1.24) 0.62 0.18 (0.31, 1.24) 


















   Self-employed 4.04 0.01 (1.52, 10.72) 2.80 0.02 (1.15, 6.81) 2.80 0.07 (0.93, 8.43) 
Unemployed 1.10 0.81 (0.49, 2.49) 1.01 0.99 (0.46, 2.2) 1.01 0.99 (0.36, 2.82) 
Stay-at-home mom 2.16 0.12 (0.82, 5.71) 1.96 0.16 (0.76, 5.05) 1.96 0.37 (0.45, 8.51) 







   With partner 1.52 0.21 (0.8, 2.9) 1.34 0.36 (0.72, 2.5) 1.34 0.38 (0.7, 2.57) 







   Caesarean 0.62 0.15 (0.32, 1.18) 0.64 0.17 (0.34, 1.2) 0.64 0.25 (0.3, 1.36) 







   Yes 0.33 0.03 (0.13, 0.87) 0.37 0.03 (0.15, 0.92) 0.37 0.02 (0.15, 0.87) 
Military Branch  
  
 




   (ref: Air Force) 
    
  
   Army 0.95 0.90 (0.42, 2.13) 0.90 0.78 (0.42, 1.93) 0.90 0.68 (0.53, 1.5) 
Marine Corps 1.18 0.80 (0.33, 4.22) 0.94 0.92 (0.29, 3.07) 0.94 0.90 (0.33, 2.67) 
Navy 1.69 0.31 (0.62, 4.59) 1.47 0.43 (0.57, 3.83) 1.47 0.52 (0.46, 4.72) 











   Yes 2.27 0.01 (1.19, 4.34) 2.05 0.02 (1.12, 3.74) 2.05 0.02 (1.12, 3.73) 







   Medical 0.74 0.62 (0.22, 2.45) 0.89 0.84 (0.28, 2.79) 0.89 0.91 (0.12, 6.41) 
Technical 1.20 0.73 (0.41, 3.53) 1.24 0.68 (0.44, 3.5) 1.24 0.73 (0.35, 4.38) 
Support/Administrative 0.60 0.31 (0.22, 1.63) 0.64 0.37 (0.24, 1.7) 0.64 0.45 (0.2, 2.05) 







   Yes 1.19 0.64 (0.58, 2.45) 1.18 0.64 (0.59, 2.36) 1.18 0.62 (0.61, 2.27) 







   Yes 1.24 0.54 (0.62, 2.45) 1.11 0.75 (0.58, 2.12) 1.11 0.65 (0.71, 1.74) 







   Yes 0.47 0.05 (0.22, 1) 0.47 0.04 (0.23, 0.96) 0.47 0.00 (0.3, 0.73) 
                          
INTERPERSONAL   
   
  
   
  
   Military Sexual Trauma   
   
  
   
  
   Yes 1.48 0.26 (0.75, 2.95) 1.45 0.26 (0.75, 2.79) 1.45 0.24 (0.78, 2.7) 







   5 - 9 0.88 0.70 (0.45, 1.72) 0.97 0.94 (0.52, 1.83) 0.97 0.92 (0.58, 1.64) 
                          
COMMUNITY   
   
  
   
  







   Yes 1.83 0.09 (0.91, 3.69) 1.79 0.09 (0.91, 3.51) 1.79 0.18 (0.77, 4.16) 
                          
















   VISN 6 0.89 0.88 (0.2, 3.94)                 




VISN 17 0.41 0.21 (0.1, 1.63)                 
VISN 19 0.40 0.26 (0.08, 1.97)                 
VISN 21 0.25 0.12 (0.04, 1.43)                 
VISN 22 0.52 0.38 (0.12, 2.2)                 
VISN 23 0.40 0.17 (0.11, 1.47)                 
                          
 





  OR SE z p [95% CI] OR SE z p [95% CI] 
INDIVIDUAL 
     
  
     
Mother’s Age (ref: 21 – 25) 
     
  
     
26-30 0.99 0.34 -0.02 0.98 (0.51, 1.94) 0.75 0.29 -0.74 0.46 (0.36, 1.59) 
Over 41 0.45 0.34 -1.05 0.29 (0.1, 2) 0.24 0.22 -1.57 0.12 (0.04, 1.43) 
Mother’s Race (ref: White) 
     
  
     
Black 0.46 0.17 -2.07 0.04 (0.22, 0.96) 0.45 0.19 -1.94 0.05 (0.2, 1.01) 





   
 




 Unemployed 1.77 0.58 1.75 0.08 (0.93, 3.36) 1.66 0.59 1.41 0.16 (0.82, 3.34) 
Mother’s Living Situation 
     
  
    
 With partner 1.56 0.51 1.36 0.17 (0.82, 2.97) 1.51 0.57 1.09 0.28 (0.72, 3.16) 
Traumatic Brain Injury  
    
  
    
 Yes 0.39 0.20 -1.87 0.06 (0.15, 1.05) 0.29 0.17 -2.15 0.03 (0.09, 0.89) 
Military Branch  
     
  








Army 0.69 0.31 -0.82 0.41 (0.29, 1.66) 0.64 0.31 -0.91 0.36 (0.25, 1.66) 
Marine Corps 0.65 0.39 -0.71 0.48 (0.2, 2.12) 0.61 0.43 -0.70 0.48 (0.15, 2.42) 
Navy 1.22 0.68 0.36 0.72 (0.41, 3.66) 1.35 0.83 0.48 0.63 (0.4, 4.51) 
Other 0.19 0.20 -1.57 0.12 (0.02, 1.52) 0.23 0.26 -1.29 0.20 (0.02, 2.17) 
Ever Deployed 
     
  
    
 Yes 1.79 0.57 1.81 0.07 (0.95, 3.35) 1.99 0.72 1.90 0.06 (0.98, 4.04) 
Military Occupation 
     
  
    
 Medical 0.62 0.47 -0.64 0.53 (0.14, 2.7) 0.63 0.51 -0.57 0.57 (0.13, 3.08) 
Technical 0.49 0.33 -1.07 0.29 (0.13, 1.83) 0.49 0.35 -0.98 0.33 (0.12, 2.02) 
Support/Administrative 0.33 0.21 -1.71 0.09 (0.09, 1.18) 0.37 0.26 -1.40 0.16 (0.09, 1.48) 
Psychiatric (PTSD/Anxiety) 
      
  
     Yes 1.52 0.49 1.30 0.19 (0.81, 2.86) 1.69 0.61 1.45 0.15 (0.83, 3.44) 
                          
INTERPERSONAL 
     
  
     
Social Support (ref: 0 – 2) 
    
  
    
 5 - 9  0.88 0.30 -0.39 0.70 (0.45, 1.72) 0.92 0.36 -0.21 0.83 (0.43, 1.98) 
                          
COMMUNITY 
     
  
     
Attended Childbirth/Breastfeeding Class 
   
  
    
 Yes 0.91 0.31 -0.28 0.78 (0.47, 1.77) 1.10 0.42 0.25 0.80 (0.52, 2.34) 
                          
 








  OR SE z p   
[95% 
CI] 




     
  
     
Mother’s Age (ref: 21 – 25) 
     
  
     
26-30 2.03 1.02 1.41 0.16 (0.76, 5.43) 2.19 1.48 1.16 0.25 (0.58, 8.24) 
Over 41 2.25 2.58 0.71 0.48 (0.24, 21.38) 1.36 1.98 0.21 0.83 (0.08, 23.77) 
Mother’s Race (ref: White) 
     
  
     Black 0.86 0.55 -0.24 0.81 (0.25, 2.98) 1.11 0.96 0.12 0.90 (0.2, 6.06) 





     (ref: Employed) 
  
  
     Unemployed 2.25 1.08 1.70 0.09 (0.88, 5.77) 1.82 1.13 0.97 0.33 (0.54, 6.13) 
Mother’s Living Situation 
     
  
     With partner 2.06 0.98 1.51 0.13 (0.81, 5.25) 1.58 0.97 0.74 0.46 (0.47, 5.28) 
Traumatic Brain Injury  
    
  
     Yes 0.79 0.56 -0.33 0.74 (0.2, 3.16) 0.48 0.46 -0.76 0.45 (0.07, 3.2) 
Military Branch  
   
  
  
   
  




Army 1.08 0.66 0.12 0.91 (0.32, 3.56) 1.41 1.06 0.46 0.65 (0.32, 6.19) 
Marine Corps 1.13 1.04 0.13 0.90 (0.18, 6.93) 1.92 2.28 0.55 0.58 (0.19, 19.71) 
Navy 1.15 0.81 0.20 0.84 (0.29, 4.56) 0.85 0.79 -0.18 0.86 (0.14, 5.24) 
Ever Deployed 
     
  
    
 Yes 2.25 1.08 1.70 0.09 (0.88, 5.77) 1.67 1.05 0.81 0.42 (0.48, 5.75) 
Military Occupation 
     
  
    
 Medical 0.73 0.62 -0.38 0.71 (0.14, 3.82) 0.68 0.67 -0.39 0.70 (0.1, 4.72) 
Technical 3.45 2.71 1.58 0.12 (0.74, 16.11) 6.31 6.50 1.79 0.07 (0.84, 47.49) 
Support/Administrative 1.50 1.06 0.58 0.57 (0.38, 5.97) 1.61 1.42 0.55 0.59 (0.29, 9.03) 
Psychiatric (PTSD/Anxiety) 
      
  




Yes 1.75 0.91 1.07 0.28 (0.63, 4.87) 1.91 1.24 1.00 0.32 (0.54, 6.83) 
                          
INTERPERSONAL 
     
  
     
Social Support (ref: 0 – 2) 
    
  
    
 5 - 9 1.23 0.58 0.43 0.67 (0.48, 3.11) 0.96 0.57 -0.07 0.95 (0.3, 3.07) 
                          
COMMUNITY 
     
  
     
Attended Childbirth/Breastfeeding Class 
   
  
    
 Yes 4.62 3.57 1.98 0.05 (1.01, 21.03) 2.70 2.30 1.17 0.24 (0.51, 14.29) 
                          
 
 
Table 18. Sensitivity analysis: Controlling for time of post-partum interview 
 
Conrolling for Time Not Contolling for Time 
  OR SE z p [95% CI] OR SE z p [95% CI] 
INDIVIDUAL 
       
  
      
Mother’s Age (ref: 21 – 29)                             
30-39 1.15 0.39 0.41 0.68 (0.59, 0.59 2.23) 2.23 1.13 0.38 0.35 0.72 (0.58, 0.58 2.17) 
Over 40 1.17 0.93 0.20 0.85 (0.25, 0.25 5.55) 5.55 0.91 0.69 -0.13 0.90 (0.2, 0.20 4.06) 
Mother’s Race (ref: White) 
       
  
      
Black 0.50 0.21 -1.68 0.09 (0.22, 0.22 1.13) 1.13 0.51 0.21 -1.66 0.10 (0.23, 0.23 1.13) 
Other 0.66 0.30 -0.91 0.36 (0.27, 0.27 1.61) 1.61 0.62 0.28 -1.06 0.29 (0.26, 0.26 1.5) 
Mother’s Employment (ref: Employed) 
      
  




Self-employed 3.42 1.70 2.47 0.01 (1.29, 1.29 9.06) 9.06 3.65 1.80 2.62 0.01 (1.38, 1.38 9.62) 
Unemployed 1.16 0.48 0.36 0.72 (0.51, 0.51 2.62) 2.62 1.20 0.50 0.44 0.66 (0.53, 0.53 2.71) 
Stay-at-home mom 2.40 1.21 1.73 0.08 (0.89, 0.89 6.46) 6.46 2.24 1.12 1.61 0.11 (0.84, 0.84 5.97) 
Mother’s Living Situation 
       
  
      
With partner 1.39 0.46 1.00 0.32 (0.73, 0.73 2.66) 2.66 1.42 0.47 1.06 0.29 (0.74, 0.74 2.71) 
Type of Birth 
        
  
      
Caesarean 0.60 0.20 -1.52 0.13 (0.31, 0.31 1.16) 1.16 0.59 0.20 -1.58 0.11 (0.31, 0.31 1.14) 
Traumatic Brain Injury  
       
  
      
Yes 0.34 0.17 -2.14 0.03 (0.13, 0.13 0.92) 0.92 0.34 0.17 -2.21 0.03 (0.13, 0.13 0.88) 
Military Branch (ref: Air Force) 
       
  
      
Army 0.94 0.39 -0.14 0.89 (0.42, 0.42 2.14) 2.14 0.96 0.40 -0.09 0.93 (0.43, 0.43 2.16) 
Marine Corps 1.04 0.68 0.05 0.96 (0.29, 0.29 3.72) 3.72 1.15 0.75 0.22 0.83 (0.32, 0.32 4.13) 
Navy 1.63 0.84 0.96 0.34 (0.6, 0.60 4.45) 4.45 1.69 0.86 1.03 0.30 (0.62, 0.62 4.6) 
Other 0.11 0.14 -1.78 0.08 (0.01, 0.01 1.25) 1.25 0.13 0.15 -1.70 0.09 (0.01, 0.01 1.37) 
Ever Deployed 
        
  
      
Yes 2.26 0.75 2.47 0.01 (1.18, 
 
4.32) 
 2.28 0.75 2.49 0.01 (1.19, 1.19 4.35) 
Military Occupation 
       
  
      
Medical 0.76 0.47 -0.45 0.65 (0.23, 0.23 2.54) 2.54 0.72 0.44 -0.53 0.60 (0.22, 0.22 2.41) 
Technical 1.30 0.72 0.47 0.64 (0.44, 0.44 3.82) 3.82 1.23 0.68 0.38 0.70 (0.42, 0.42 3.61) 
Support/Administrative 0.62 0.32 -0.92 0.36 (0.23, 0.23 1.7) 1.70 0.60 0.31 -0.98 0.33 (0.22, 0.22 1.66) 
PTSD 
        
  
      
Yes 1.29 0.48 0.69 0.49 (0.62, 0.62 2.68) 2.68 1.28 0.47 0.67 0.51 (0.62, 0.62 2.64) 
Anxiety 
     
 
    




Yes 1.27 0.44 0.70 0.49 (0.65, 0.65 2.49) 2.49 1.31 0.45 0.78 0.43 (0.67, 0.67 2.55) 
NICU Admission 
        
  
      
Yes 0.60 0.24 -1.27 0.20 (0.27, 0.27 1.32) 1.32 0.49 0.19 -1.83 0.07 (0.23, 0.23 1.05) 
                                
INTERPERSONAL 
        
  
      
Military Sexual Trauma                             
Yes 0.96 0.35 -0.10 0.92 (0.47, 0.47 1.97) 1.97 0.96 0.35 -0.11 0.91 (0.47, 0.47 1.97) 
Social Support (ref: 0 – 4) 
       
  
      
3 – 5  0.84 0.29 -0.50 0.61 (0.43, 0.43 1.65) 1.65 0.80 0.27 -0.65 0.52 (0.41, 0.41 1.57) 
                                
COMMUNITY 
        
  
      
Attended Childbirth/Breastfeeding Class                       
Yes 1.77 0.64 1.59 0.11 (0.88, 0.88 3.58) 3.58 1.76 0.63 1.59 0.11 (0.88, 0.88 3.53) 
                                
SYSTEM 
        
  
      
Veteran Integrated Service Network (ref: 
VISN 1)       
  
      
VISN 6 0.79 0.61 -0.30 0.76 (0.18, 0.18 3.55) 3.55 0.90 0.68 -0.15 0.88 (0.2, 0.20 3.96) 
VISN 16 0.09 0.07 -3.20 0.00 (0.02, 0.02 0.39) 0.39 0.10 0.07 -3.14 0.00 (0.02, 0.02 0.41) 
VISN 17 0.43 0.30 -1.19 0.23 (0.11, 0.11 1.73) 1.73 0.43 0.30 -1.19 0.23 (0.11, 0.11 1.72) 
VISN 19 0.38 0.31 -1.19 0.23 (0.08, 0.08 1.87) 1.87 0.44 0.36 -1.01 0.31 (0.09, 0.09 2.16) 
VISN 21 0.26 0.23 -1.51 0.13 (0.04, 0.04 1.49) 1.49 0.27 0.24 -1.46 0.14 (0.05, 0.05 1.55) 




VISN 23 0.38 0.25 -1.45 0.15 (0.1, 0.10 1.41) 1.41 0.42 0.28 -1.29 0.20 (0.12, 0.12 1.55) 
 
        
  
      Time of Interview 0.87 0.07 -1.61 0.11 (0.74, 0.74 1.03) 1.03               
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